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Physical performance trajectories for children and adolescents with intellectual 
disabilities and the effect of sports participation and perceived peer support on 




The benefits of sports participation and physical activity in improving health for the general 
population, including children and adolescents are widely known. However, current research 
surrounding children and adolescents with intellectual disabilities (CAID), known for their 
sedentary lifestyle and increased burden of disease, is limited. Furthermore, despite current 
literature measuring domains for CAID such as perceived peer support, sports participation, 
and physical performance trajectories independently, studies have failed to address the 
temporal relationship between these domains to address causality. 
 
Methods: 
This thesis investigated trajectories of physical performance of 395 Australian (N=253, 
67.20% males) and Canadian (N=142, 49.30% males) children and adolescents with ID 
(Mage= 15.82) established in a dataset collected across a 3-year longitudinal study. Further, it 
explored whether peer support and Out of School Sports (OOSS) had been determinants of 
improved trajectories of physical performance via the use of self-reported questionnaires 
administered annually. In the present secondary analysis, a mixed model linear regression 
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was used to address the outcomes associated with the physical performance tests: Handgrip 
strength, Balance Beam, Sit-and-Reach flexibility, 6-Minute walk, Squat Jump Height and 
Force, Sit-up and 25-metre speed tests, which were followed-up yearly over the three years to 
establish a correlation between improvements in physical test performance and participation 
in sports with typically developing peers (TDP). The thesis also examined whether the 
outcomes of peer support in sports participation exhibited through the questionnaire 
responses and exposure of physical performance are linked and if the CAID’s perception of 
peer support would predict their level of physical performance in sports participation. 
 
Results: 
Results from the mixed model analysis showed that the Australian cohort fared better than 
their Canadian counterparts in all physical tests over the three years except for flexibility, 
despite Australians having lower OOSS participation rates. Males and participants with mild 
ID also outperformed their female and moderate to severe counterparts in all tests excluding 
flexibility, respectively. Participants that participated in OOSS outperformed those that did 
not participate in OOSS in the physical performance tests excluding balance and core 
strength over the three years. Notably, sports participation inside-of-school was not 
associated with better physical performance (p-value =0.207). Finally, perceived peer support 
for CAID in sports participation and their relationship with their TDP failed to be a 
significant factor in the physical performance tests as participants who were more indecisive 
about both covariates had excelled in 6 out of 8 physical performance tests over the three 
years. Overall, whether the participants agreed or not to positive peer support had no bearing 





In conclusion, this study is among the few that examined changes over time in 
comprehensive physical performance battery for CAID. Further, it contributes to the scarce 
volume of information pertaining to integrated sports participation for CAID and support 
from their TDP on their physical performance trajectories. The findings can be translated into 
a call to action for future research which is still required to understand the association 
between positive peer support for CAID in integrated OOSS participation and whether this 
can improve physical performance long-term. It is also vital for inside-of-school sports 
programmes to be reviewed to understand why they have a limited impact on the physical 





1 Chapter 1:  Introduction 
      1.1        Overview of this thesis 
The purposes of this study are to investigate trajectories in physical performance indicators 
among CAID and to determine whether perceived peer support of CAID participating inside 
and outside-of-school sports (OOSS) is a determinant of their physical performance 
trajectories. This chapter will supply an overview of CAID in sports participation and the role 
of peer support, as well as highlight the research gap that the current study explored. The 
subsequent chapters will produce a summary of the present literature on CAID in sports 
participation relating to peer support and physical performance (Chapter 2), methodology 
(Chapter 3), results of the current thesis (Chapter 4), discussion of the findings (Chapter 5) 
and concluding statements.  
 
      1.2        Background 
                1.2.1        Definition of Intellectual Disabilities 
According to the American Association on Intellectual and Developmental Disabilities 
(AAIDD, 2019), an intellectual disability (ID) is a disability characterised by significant 
limitations and restrictions in intellectual functions such as difficulties in reasoning, learning, 
and problem-solving and usually originates before the age of 18 in an individual. IDs can 
also inhibit an individuals’ adaptive behaviour, which can impact their everyday social and 
practical skills such as communicating, listening, creative thinking, and physical activity 
(AAIDD, 2019). As reported by the Australian Intellectual Disability Rights Service Inc 
(IDRS), for an individual to be clinically diagnosed with an ID in Australia, he or she must 
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be assessed by a psychologist and deemed to have an IQ of 70 or under plus at least deficits 
in two areas of adaptive behaviour such as communication, self-care, home living, social 
skills, self-direction, leisure and work and learning (IDRS, 2009). The IDRS also states that 
ID is an umbrella term encompassing mental health disabilities, genetic disorders and injuries 
including, and not limited to, dementia, Autism Spectrum Disorder, Down syndrome, Prader-
Willi syndrome, Fragile X syndrome, foetal alcohol spectrum disorder, and schizophrenia 
(IDRS, 2009).  
 
        1.2.2        Current health status of the Australian population with intellectual 
disabilities 
The Australian Bureau of Statistics (ABS) 2014 report on IDs stated there were around 
668,100 Australians in 2012 (Roughly 2.9% of the population) with an intellectual disability, 
representing a statistically significant increase from 2009 estimation of 565.000 people. ID in 
Australia is most common in both the very young and very old, with prevalence rates of 4% 
for children aged 0-14 years and 10% for people aged 75 years and older, although children 
made up the largest proportion of the population with ID with around one-quarter being 
under the age of 15 years (ABS, 2014). According to Bittles et al. (2002), Australians with 
mild forms of ID had a median life expectancy of 74 years, for those with moderate ID their 
life expectancy was 67.6 years, and for people with severe ID, life expectancy was 58.6 
years. They also found that the greater the severity of ID, the shorter the median life 





The current health trajectories of Australians with ID are unfavourable, particularly if a 
sedentary lifestyle begins at a young age for CAID. Despite the overall improvements in 
population health, the gap in physical health between Australians with disabilities and those 
without remains large according to the Australian Institute of Health and Welfare (AIHW), 
who reported that almost half (46%) of Australians aged 15-64 years old with a severe or 
profound disability had reported poor health compared to 5% of those without a disability 
(AIHW, 2010).  
 
Despite improvements being made in life expectancy in some places close to that of 
Australia’s general population over the past decade, historical evidence of mortality and life 
expectancy data for people with ID indicates a poorer life expectancy, particularly in 
Australian Indigenous and disadvantaged populations (Australian Human Rights Commission  
(AHRC), 2011). A population-based study by Tyrer et al. (2007) in the United Kingdom 
measured the all-cause and disease mortality ratios for all adults with and without ID. They 
found that mortality rates for people with ID were three times higher than the general 
population and in comparison; children, people with Down syndrome (DS), and women with 
ID had been the most disadvantaged (Tyrer et al., 2007).   
 
Adults with ID generally have higher rates of cardiometabolic, respiratory, and mental health 
risk factors compared to the general adult population, yet many of these conditions are 
potentially modifiable and preventable if addressed from a young age (Trollor and Small, 
2019; Florio and Trollor, 2015). A combination of a genetic disposition to store fat, readily 
available caloric dense foods, sedentary lifestyle, socioeconomic status and tradition and 
culture which discourages physical activity were also shown as determinants of obesity in 
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CAID (Raychaudhuri and Sanyal. 2012). A study by Emerson and Robertson (2010) had 
highlighted this inequality by observing significantly higher rates of obesity and psychiatric 
disorders among Australian CAID compared to their typically developing peers (TDP). 
Differences in obesity rates had increased linearly across early childhood and by age six to 
seven, 23% of obese children in Australia had ID which is about five times greater than their 
representation in the reference population (Emerson and Robertson, 2010). It had been more 
apparent between sexes, as 8.2% of boys and 9.0% of girls with CAID were obese at age six 
to seven compared to their TDP of 4.6% and 6.2%, respectively (Emerson and Robertson, 
2010). Bourke et al., (2017) in their twenty-five-year retrospective cohort study also found 
that CAID experience a 6-12-fold increased risk of mortality compared to children without 
ID (Bourke et al., 2017; Trollor and Small, 2019). 
 
The most frequent underlying causes of death for CAID in this study were related to 
preventable respiratory diseases and potentially avoidable deaths, such as epilepsy and 
aspiration pneumonia which accounted for 25% of deaths in the 11-25 years age group 
(Bourke et al., 2017). Bourke et al. (2017) also addressed that the higher rates of childhood 
obesity and hospital admissions, lower rates of physical activity and exercise as well as, 
coinciding mental health issues and psychotropic prescriptions also attributed to the increased 
risk of mortality in the CAID compared to the general population. Australian research is 
congruent with international data and has shown that people with ID have on average 5.4 co-
existing medical disorders per person, half of which are previously undiagnosed and in 
comparison to controls, Australians with ID also have increased cardiovascular risks, medical 
consultation rates, hospitalisation, and overall higher mortality rates (Trollor and Small, 




In comparison to the general population, the shortened life expectancy for people with ID is 
due to a range of chronic health problems associated as comorbidities of ID which include: 
sensory problems (vision and hearing), thyroid issues, epilepsy, increased risks of 
Gastroesophageal reflux disease (GERD), osteoporosis, Type 1 and Type 2 diabetes, obesity, 
cardiovascular disease and certain types of cancers such as stomach and gall-bladder cancer 
(Davis et al., 2014). Patja et al. (2000) reported that the major causes of death in their cohort 
of 70,000 people with ID were cardiovascular and respiratory diseases as well as cancer. 
Mental health problems such as depression, anxiety, suicidal tendencies, substance abuse, and 
other addictions are also known to exacerbate comorbidities (Davis et al., 2014). The 
consequences attributed to poor levels of exercise and sports participation during childhood 
can be transferred through to adulthood (Johnson. 2009). This can lead to decreased blood 
circulation, high blood pressure and type 2 (adult-onset) diabetes, and risk factors of 
cardiovascular diseases such as hypercholesterolemia, hypertension, and obesity (Johnson, 
2009; Oppewal et al. 2014). The lack of sports participation and poor levels of fitness during 
childhood and adulthood also led to a greater need of care, reduced independence and self-
concept, more difficulties with activities of daily living, higher hospital admission, and 
ultimately mortality rates as examined by Oppewal et al. (2014). The transitioning of 
comorbidities that are preventable with adequate health and physical activity from childhood 
to adulthood in CAID has thus brought about a call-to-action among researchers in recent 
years to investigate this at-risk population which is one of the focal points of the current 
study. A physically active lifestyle, however, can mitigate or even prevent some of these 





                1.2.3        Definition of Physical Activity and Sports Participation 
The Australian government’s Department of Health (AusGov DoH) (2011) defines physical 
activity as any bodily movement generated by skeletal muscles requiring energy expenditure 
and produce progressive health benefits. It can encompass any structured exercise, resistance 
training, sport, and recreation which is repetitive and helps to improve or maintain physical 
fitness (AusGov DoH, 2011). According to the AusGov DoH’s Australian 24-Hour 
Movement Guidelines for Children and Young People (5-17 years): An Integration of 
Physical Activity, Sedentary Behaviour and Sleep research report recommendations, 
Australian children and adolescents aged 5-17 should achieve a balance of high levels of 
physical activity (60 minutes or more of moderate to vigorous physical activity per day) and 
low levels of sedentary behaviour (AusGov DoH, 2019). Vigorous activities that involve 
strengthening muscle and bone should also be incorporated at least three days per week, 
including resistance training for young adolescents (AusGov DoH, 2019).  
 
The American College of Sports Medicine (ACSM) (2018, pp.1-2) in Chapter 1 Benefits and 
Risks Associated with Physical Activity also mention that physical activity and exercise are 
often used interchangeably, but not synonymous. Physical activity is defined as any skeletal 
muscle movement resulting in a substantial increase in caloric requirements over resting 
energy expenditure; whereas exercise is a type of physical activity consisting of planned, 
structured and repetitive bodily movement done to improve components of physical fitness 
which include: body composition, muscular strength, muscular endurance, cardiorespiratory 
fitness and flexibility (ACSM, 2018). It can be measured from light to moderate to vigorous 
intensities and can vary from simple household chores to intensive cardiovascular training 
(AusGov DoH, 2011). 
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Sports participation is defined by Eime et al. (2013) in their systematic review, to be a type of 
leisure-time physical activity and ranging from moderate to vigorous in intensity and is 
organised and usually competitive and played in a team or as an individual. Although 
evidence suggests that sports participation in children peak at around 11-13 years before 
declining through adolescence, research also suggests that children that are active through 
sport are more likely to be physically active in adulthood than those who do not partake in 
childhood sports (Eime et al., 2013).  
 
 
         1.2.4        General benefits of Physical Activity and Sports Participation for 
children and adolescents 
Physical activity and sports participation are vital for the healthy development and quality of 
life in children and adolescence for not only their physical but their mental and social health 
(Guddal et al., 2019). The habit of engaging in regular physical activity and sports 
participating in OOSS can lead to positive health behaviours for youth, setting the stage for 
long-term health prospects and their psychological well-being (Guddal et al., 2019). This 
section addresses the benefits of physical activity and sports participation and the current 
status for all children and adolescents, regardless of disability.   
 
Current evidence highlights that physical activity and sports participation has far-reaching 
benefits on health and disease for all that participate in it, including reducing rates of 
mortality and the incidence rates of cardiovascular diseases attributable to physical inactivity 
and a sedentary lifestyle (Warburton et al., 2006; Penedo and Dahn, 2005). In agreement with 
Warburton et al. (2006), Hills et al. (2011) reported that appropriate levels of physical 
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activity can improve cardiovascular fitness and muscular strength whilst lowering the risk of 
obesity and health risks related to increased adipose tissue, Body Mass Index (BMI) and 
body fat. Regular participation in physical activity and sport can also contribute to greater 
bone density and improving body composition and maintenance of weight loss whilst 
reducing cardiovascular disease and associated risk factors (Hills et al., 2011). Evidence 
supporting the physical, mental, and even social health benefits of physical activity and 
exercise can continue to accumulate at an accelerated rate with continuous physical activity at 
even regular to moderate levels of intensity (Penedo and Dahn, 2005). Moreover, the effects 
of regular physical activity and sports participation in the general population, particularly 
children and adolescents, has shown to have substantial benefits in preventing the risk and 
incidence of fractures and injuries amongst those who are more physically active than 
sedentary individuals (Warburton et. al, 2006).  
 
A systematic review by Smith et al. (2014) examined 110 studies on the health benefits of 
muscular fitness and physical activity for non-ID children and adolescents. Strong evidence 
was found for an inverse association between muscular fitness from physical activity and 
sports on total and central adiposity and cardiovascular disease (CVD) and metabolic risk 
factors (Smith et al., 2014). Bone health and self-esteem had also been strongly correlated 
with physical activity; including physical self-concept, perceived physical appearance, and 
perceived sports performance which is an important component in this thesis (Smith et al., 
2014). Another systematic review by Janssen and LeBlanc (2010) after reviewing 86 eligible 
papers observed a dose-response relation with higher bouts of physical activity intensity, the 
greater the health benefit, with moderate-vigorous physical activity (MVPA) providing the 
best health benefits for children and adolescents such as improving cardiovascular and 
respiratory health. Janssen and LeBlanc (2010) also mentioned that aerobic-based activities 
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such as sports participation had the greatest health benefit, developing bone-health and 
reduced adiposity levels. These positive associations between physical activity and sports 
participation on muscular and cardiovascular development seen in healthy children and 
adolescents can be exhibited in all children and possibly extend to CAID, particularly those 
who engage regularly in sports and physical activity. 
 
It is widely acknowledged that the benefits of regular sports participation for children and 
adolescents are not limited to only their physical health but are deemed vital for the 
development of social and psychosocial benefits in children according to Eime et al. (2013). 
In their systematic review of 30 studies, Eime et al. (2013) found that there is a general 
consensus that sports participation is also associated with improved psychological and social 
health, with the social nature and health benefits of sport are enhanced through positive 
involvement of peers and adults. Specifically, the most common positive outcomes in terms 
of psychological health were higher self-esteem, better social skills, fewer depressive 
symptoms, higher confidence, and competence among sports participants than non-sports 
participants (Eime et al., 2013). More studies support these findings, suggesting that team 
sports with other peers, in particular, has been shown to help foster leadership and promote 
growth in social development and personal skills such as improving cooperation, confidence, 
and self-esteem as well as reducing anxiety and depression (Gould and Voelker, 2012; Better 
Health Channel, 2015). Particularly, regular participation in structured sports and physical 
activity can improve psychosocial outcomes such as self-concept, social behaviours, goal 
orientation, and self-efficacy, which are key factors for consistent participation (Institute of 
Medicine (IOM), 2013). Much like the physical benefits, the social and mental benefits of 
physical activity and sports participation track from childhood to adulthood which indicate 
that early and continuous opportunities are needed for maximal well-being and long-life 
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benefits (IOM, 2013). Although the benefits of sports participation and physical performance 
is broadly discussed amongst healthy children and adolescents, it is insufficient in examining 
its positive effects on CAID, which the current study attempted to investigate.  
 
        1.2.5        Prevalence of physical activity, inactivity and sports participation in 
CAID and their TDP  
Despite the benefits of sports participation for all children having been well-entrenched, 
present evidence indicating that inadequate amounts of sports participation are extensively 
known as a major risk factor contributing to the burden of disease and obesity crisis in 
Australia (ABS, 2013). Moreover, a growing percentage of the Australian population remain 
sedentary and not involved in organised sports, with levels of physical inactivity increasing 
from 34% in 2004-05 to 41% in 2011-12 (ABS, 2013). The ABS (2009) found that in 2006, 
Australians with disabilities had a lower participation rate (53% or 3.2 million) in sport 
compared to people with no disability (68% or 6.3 million). The number of Australians with 
ID participating in sport was 42% (149,700), with the highest being in the 25 to 34-year age 
group (70%) (ABS. 2009). Additionally, females aged 18 to 24 years with ID had 
participation rates of 55%, attributing to the growing number of females participating in sport 
(ABS, 2009).  
Several experimental studies have shown that CAID who were participating in sport or 
physical activity programmes were shown to improve their fitness and muscular strength as 
well as benefit socially and mentally (Johnson, 2009; Wouters et al., 2019; González-Agüero 
et al., 2010, Calders et al., 2012, Siperstein et al., 2009; Hartman et al. 2015 & Salvy, 2009). 
Johnson (2009) in their systematic review found that nearly all the studies investigated had 
described some level of enjoyment, satisfaction, and/or physical benefits for the activities 
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investigated. Particularly, group fitness programs such as team sports proved to be beneficial 
due to the motivation received by their TDP and derived social benefits, including high levels 
of satisfaction as reported by parents (Johnson, 2009). Physical benefits including 
improvements in functional skills and muscle strength, which according to Johnson (2009) 
can be observed in CAID in as little as 4 weeks with greater benefits seen in longer periods of 
participation in physical activity and sports participation programmes. Other reported benefits 
included improvements in aerobic capacity, improved gross motor function, and high levels 
of participant/parent satisfaction, which were common trends amongst all studies examined 
by Johnson (2009). Dyer (1994) in their 13-week physical activity programme on children 
with DS noted a loss of physical benefits when the treatment was withdrawn. Wouters et al. 
(2019) in their cross-sectional study of 128 CAID (9.6 ± 4.1 years) performing field-based 
physical fitness tests had displayed a positive association between physical activity and 
cardiorespiratory fitness amongst the cohort, suggesting that improvements are made with 
increasing amounts of physical activity. Wouters et al. (2019) are also in agreement with 
intervention studies such as González-Agüero et al. (2010), Houwen et al. (2014), and 
Calders et al. (2012) in examining CAID and their TDP in physical activity and exercise with 
positive effects on several physical fitness outcomes. González-Agüero et al. (2010) in their 
systematic review of 22 intervention trials (some with TDP as control) found CAID could 
benefit considerably from physical activity and exercise prescription, although a significant 
lack of research on the population and studies prescribing low intensity and/or durations had 
seen less or no cardiovascular improvement at all. Houwen et al. (2014) in their systematic 
review of 46 studies addressing interventions to improve motor, cognitive and social 
functioning in CAID found that despite dealing with musculoskeletal problems and other 
physical difficulties, improvements can be witnessed in their physical fitness, physical 
activity, and motor skill development. Notably, motor skill training sessions with doses of 
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10-15 minutes performed 3-5 times a week had resulted in significant improvements in 
children and adolescents with severe to profound ID by Lancioni et al. (2010) (Houwen et al., 
2014). Finally, Calders et al. (2012) in their literature review concluded that CAID are less 
healthy in general as proven by their higher BMI, fat mass, and sedentary levels compared to 
their TDP, as lower levels of aerobic capacity and muscular strength lead to a decreased 
physical fitness level in CAID. However, improvements were seen based on increases in 
physical activity, particularly supervised exercise training, where a combination of endurance 
and strength training was shown to be most optimal for CAID (Calders et al., 2014). 
 
Even though the health benefits from physical activity and sports participation for all children 
are highly acclaimed, CAID tend to be less active and are at risk of secondary impairments 
due to their sedentary lifestyle which can further compromise their health (Finlayson et al., 
2009). This is in addition to the general agreement that CAID with ID do not regularly use 
and/or participate in health education, information, and health promotion programmes 
targeting healthy eating, weight reduction, physical activity, sport and exercise classes, sexual 
health and health screening programmes (Davis et al., 2014; AusGov Department of Social 
Services (DSS), 2016).  
 
              1.2.6        Decline of physical performance of Children and Adolescents with 
Intellectual Disabilities with age 
For the general population, it is no surprise that physical activity declines with age as 
participation in sports and exercise declines post-adolescence. Globally, a study by Guthold 
et al. (2020) in collaboration with the World Health Organisation found that more than 80% 
of school-aged adolescents did not meet current recommendations of at least an hour of 
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physical activity per day; including 85% of girls and 78% of boys. This study was based on 
data reported by 1.6 million 11 to 16-year-old students and had reported Australia as having 
an overall prevalence of insufficient physical activity in 89% of adolescents (87·3–90·5%) 
based on 2016 data, rising from 87% (85·4–88·5%) in 2001 data (Guthold et al., 2020). In 
comparison to the Oceania regional average of 84·0% (82·3–87·4%) and high-income 
western countries average of 75·2% (71·9–83·8%), both of which Australia is included, 
Australia has shown to have a moderately higher rate of physical inactivity, insinuating a 
decline with age. AusGov DoH (2019) stated that the highest levels of physical activity were 
among young adults with 53% of 18-24-year-olds being described as sufficiently active. 
Despite this and in agreeance with Guthold et al. (2020), levels of physical activity and sports 
participation markedly decline with older age for healthy Australians, with the lowest being 
among people aged 75 and over with 1 in 4 had sufficiently met the physical activity 
guidelines (AusGov, 2019). 
 
Focusing on children and adolescents, a 10-year longitudinal study of physical activity and 
health research papers in Australia by Schranz et al. (2018) concluded in their 2018 Active 
Healthy Kids Australia Report Card demonstrating that self-report data show 18% of 12-17-
year-old, 6-22% of 15-17-year-old and 15-41% of 5-17-year-old healthy Australian children 
accumulate only 60 minutes of MVPA each day. These were the physical activity 
recommendations by AusGov DoH (2019) and had graded the overall physical activity and 
sports participation of healthy Australian children as D- and B-, respectively (Schranz et al., 
2018). The overall level of physical fitness for Australian children aged 9-15 was D-, as they 
fell in the 35th percentile relative to international and European norms (Schranz et al., 2018). 
The decline is more noticeable in adolescents as the percentage decreases from 18% in 12-
17-year-olds to 6-22% 15-17-year-olds (Schranz et al., 2018). The data also indicates that 
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73% of 5-14-year-olds participate in organised sports once per week, which declines to 53% 
of 14-15-year-olds participating at least weekly (Schranz et al., 2018). This decline in 
physical activity and sports participation was noted in healthy Australian children, 
highlighting the gap in research surrounding CAID. Further research into CAID sports 
participation and physical activity, particularly integrated with TDP, would aid in addressing 
whether the duration and intensity of aerobic and strength training could improve 
cardiovascular fitness and muscular strength and how it could be more beneficial for 
increasing life expectancy and reducing the prevalence of health-related burdens.  
 
Small scale studies, such as (Pitetti et al. (2013), Phillip and Holland (2011), addressed the 
prevalence and age-related changes in participation among CAID. The decline in physical 
performance in CAID with age was also observed and addressed by Pitetti et al. (2013), 
noting that youths with Down Syndrome (DS) aged 13-17 years had lower total levels of 
MVPA compared to those aged 7-12 years old, and that cross-sectional data suggests that 
physical activity is likely to continue to decline in this population as a large proportion do not 
meet the recommended amount of daily aerobic activity. Phillips and Holland (2011) in their 
cross-sectional study of 152 participants with ID aged between 12 to 70 had compared 
MVPA across different age groups and showed that as children with DS grew older, their 
MVPA declined, and performed significantly less physical activity than those with ID but 
without DS. Phillips and Holland (2011) also found that there was a general trend towards 
those with more severe levels of ID being more sedentary as well as vigorous physical 
activity appearing to be non-existent in the participants. despite the smaller sample size of 
CAID examined in the study. 
The research has limitations of basing the knowledge on small scale trials with selective 
CAID population. Several Australian studies have been set to track physical activity 
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behaviours and physical performance in school-age children, such as the New South Wales 
(NSW) School Surveys or other state surveys by Hardy et al. (2017). However, CAID from 
non-mainstream schools were excluded from the Hardy et al. (2017) surveys and those from 
mainstream schools may not have been included sufficiently enough to understand their 
trajectories as a group with specific needs, which the current study aims to address.  
 
Prospective and longitudinal follow-up studies on a larger sample of CAID can look at real-
life situations, such as how PE classes or OOSS can benefit the fitness and physical 
performance trajectories of CAID, which is what this thesis will investigate. The few 
longitudinal studies examined (Lahtinen et al., 2007; Ninot et al., 2005 & Hartman et al., 
2015) highlight the benefits of physical activity and OOSS and the adverse health effects of 
physical inactivity.  
Lahtinen et al. (2007) observed the decline in physical activity in their 30-year follow-up of 
physical performance levels of CAID and their TDP. In four data collection periods (1973, 
1979, 1996 and 2003) the participants were assessed at their respective ages (11-16, 17-22, 
34-39, and 41-46 years old) in body composition (height, weight, BMI) and physical 
performance measures including muscular strength and endurance, cardiovascular endurance, 
static and dynamic balance, and manual dexterity to identify whether a decline was observed 
over the 30 years (Lahtinen et al., 2007). Results demonstrated that physical performance 
improved for the participants with ID towards late adolescence, despite BMI which had 
increased; and performing significantly lower than their TDP in all measures (Lahtinen et al., 
2007). The second and third testing periods illustrated a naturally downward trend as 
participants recorded low values in all measures of physical performance, which continued to 
decline in the final testing period (Lahtinen et al., 2007). Interestingly, none of the 
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participants with ID were involved in sports participation and thus continued through to 
adulthood with no participation in sports (Lahtinen et al., 2007). Finally, the physical 
performance of CAID would be comparable to that of their TDP if they remain physically 
active through childhood to adolescence and was brought to the attention of Lahtinen et al. 
(2007). This bolsters the importance of monitoring physical performance and sports 
participation in CAID from childhood through to adulthood.  
 
As few longitudinal studies had examined changes in physical performance among CAID 
(Table 2.3 at the end of this Chapter), whereas an abundance of studies exists regarding the 
general school-aged population (Schranz et al., 2018; Smith et al., 2014; Janssen and 
LeBlanc, 2010 and Eime et al., 2013), the current study explores the gap in research relating 
to physical performance in CAID in association with perceived peer support in sports 
participation over three years. Additionally, current literature addressing the age-related 
decline in objective measures of fitness are cross-sectional in design (Siperstein et al. 2009; 
Shields et al. 2013; Collins and Staples, 2017 & Golubović et al., 2012) and have hardly been 
reported for Australian CAID, which this study aims to explore. Furthermore, the limited 
current evidence regarding CAID, and their physical activity and sports participation levels 
are primarily based on self-report data (Robertson et al. 2018; Schranz et al. 2018 & Guddal 
et al. 2019). However, a lack of information persists surrounding the strength, balance, 
flexibility, and cardio-respiratory fitness of CAID in sports participation compared to those 
who do not participate in sports. We anticipate that low or no participation in sports and 
physical activity will influence these performance indicators and thus needs to be quantified 
and measured in comparison to CAID who do engage in MVPA and sports participation. 
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              1.2.7        Barriers to physical activity for Children and Adolescents with 
Intellectual Disabilities  
For healthy individuals, participating in sports and physical activity can have its obstacles and 
many people encounter barriers to participation, hindering their benefits of physical activity. 
For already vulnerable and at-risk populations such as CAID, it can be further detrimental to 
their health. It is evident that CAID already engage in low levels of physical activity and 
participate far less in organised sports and are therefore less physically active compared to 
their TDP (Shields et al., 2012). Moreover, there are several complexities and barriers 
surrounding the already low levels of participation in sports and physical activity for this at-
risk population (Shields et al., 2012; Moran & Block; 2010). These can include intrapersonal, 
social, environmental and, policy and programme factors that can act as barriers as well as 
facilitators to CAID’s level of involvement in sport and physical activity and engagement 
with their TDP (Shields et al., 2012 & Stanish et al., 2016).  
 
Intrapersonal barriers included lack of skills (social and physical), preferences for activities 
other than sports and physical activities, fear and a lack of knowledge or awareness (Shields 
et al., 2012). Social barriers, according to Shields et al. (2012) and Stanish et al. (2016) 
involve the parental actions, behaviours or concerns about their child, lack of 
friends/unsupportive peers, and negative societal attitudes towards the child’s disability. 
Environmental factors include inadequate facilities catering towards CAID, cost of sports 
participation, and transport/weather issues that may persist (Shields et al., 2012). Policy and 
programme barriers comprise of a lack of appropriate physical activity and team sports 
programmes catered towards CAID, which is due to the increasingly competitive nature of 
sports with as children progress into adolescence (Shields et al., 2012). Stanish et al. (2016) 
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also argued that the most significant barriers towards sports participation and physical 
activity for CAID included the lack of accessible programs, lack of interest, physical and 
motor challenges, behavioural difficulties, insufficient time, locality, and transportation 
problems. 
 
As a result of these barriers, 45% of CAID reported having a lack of opportunities to partake 
in physical activity and sport and 35% reported a paucity of transitional programmes from 
rehabilitation settings to school and OOSS participation (Shields et al., 2012). The lack of 
variety in sports and recreational activities to make it more enjoyable and less competitive 
were seen as significant hindrances towards OOSS for CAID (Shields et al., 2012; Stanish et 
al., 2016). Contrarily, Stanish et al. (2016) stated from their results that the majority of CAID 
and their TDP had enjoyed participating more in sports and exercise compared to individual 
activities, with 66% of ID and 75% of non-ID respectively responding to team sports as being 
“a lot of fun”. The importance of understanding these barriers and potential risk factors for a 
sedentary lifestyle and prevalence of obesity is therefore vital for parents, teachers, and health 
professionals to promote a healthier lifestyle for CAID with exercise and active involvement 
in sports participation (Shields et al., 2012). The social barriers, namely peer acceptance 
towards CAID participation in sports have been addressed in the current study, which 
explored the gap in research regarding physical performance of the CAID regarding peer 





              1.2.8        Sports Participation and Peer Support in Children and Adolescents 
with Intellectual Disabilities  
Organised sports participation is also considered beneficial for CAID for social, educational, 
cultural reasons in addition to improvements in health and wellbeing (Geidne and Jerlinder, 
2016). In addition to promoting social, physical, and mental health, sports teams, and clubs 
both inside and outside-of-school help to contribute to achieving health equity for CAID by 
promoting inclusion and integration with their TDP (Geidne and Jerlinder, 2016). Sorensen 
and Zarrett (2014) exhibited the substantial health benefits of physical activity, particularly 
MVPA, to children and adolescents with autism spectrum disorders (ASD) including 
improved physiological, cognitive, psychological, and behavioural functioning. Benefits of 
sports participation and physical activity extend across health domains and the lifespan of 
CAID including improvements to their emotional health, social and emotional functioning; 
and cognitive performance by aiding in decreasing rates of stereotyped and repetitive 
behaviours and improving self-regulation and self-determination (Sorensen and Zarrett, 
2014). Furthermore, frequent participation in sport and physical activity for CAID has shown 
to improve attention and compliance in the classroom, as well as academic and physical 
performance in mandatory sport, and physical activity-related subjects (Sorensen and Zarrett, 
2014).  
 
Salvy et al. (2009) noted that healthy children and adolescents are more likely to be more 
engaged in physical activity and organised sports when in the company of peers and friends 
compared to when they are alone, as they are usually focused on games or non-competitive 
team sports. The longitudinal study by Schranz et al. (2018) examined that 54% of healthy 
Australian secondary students received some form of encouragement from parents and/or 
peers to be active and participate in sports, emphasising the positive relationship between 
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peers/parents on the children. Reinforcing this argument, Salvy (2009) stated that youth who 
reported a greater presence of peers in their lives as well as participating in sports teams with 
friends engaged in greater amounts of physical activity during adolescence. Salvy (2009) and 
Siperstein et al. (2009) both note that companionship provided by friends and peers during 
childhood and adolescence is associated with positive effects in physical activity and sports 
participation. Furthermore, both CAID and their TDP who participated in their recreational 
programme had found a connection between the sporting ability of a child and social 
relationships they had established in the study (Siperstein et al., 2009). Children who were 
more proficient in sports during the recreational programme were more socially accepted, 
regardless of disability status, as children preferred to “hang-out” with their peers with more 
adept sports skills in team-sports (Siperstein et al. 2009). CAID and their TDP were able to 
demonstrate their sports skills and social skills without external support from staff, although 
this was possible as the CAID involved were of mild to moderate severity (Siperstein et al., 
2009). Improvements in sports skills were consistent among both CAID and their TDP, 
supporting the notion that all children benefited in similar ways in the recreational 
programme (Siperstein et al., 2009). This study had therefore been a hallmark for examining 
a relationship between perceived peer support and performance in CAID amongst their TDP 
in a recreational setting. However, this association was only present in CAID that already 
were adept at sports skills, further bolstering the current study in its importance in 
investigating the gap in research.  
 
Despite these recommendations and strong evidence to support the health benefits associated 
with physical activity and sports participation as discussed earlier, there is a consensus 
amongst emerging research that suggests CAID appear to be less reluctant to partake in 
physical activity than their TDP (Stanish et al., 2016). In their cross-sectional study of 
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measuring the amount and type of exercise that children with ASD (n=25) and their TDP 
(n=60) partake in, Stanish et al. (2017) had overall found that CAID accumulated 
approximately 20 minutes per day less of MVPA than their counterparts. Despite this, both 
groups had failed short of the 60 minutes per day recommendation (Stanish et al., 2017). 
However, both ASD and their TDP also engaged in similar types of activities as the number 
of physical activities were not different between groups nor was the overall frequency of 
participation (Stanish et al., 2017). Contrary to the consensus that youth without ID are more 
active than their ID adolescents in high school, the older adolescents (≥16 years) with ID in 
the Stanish et al. (2017) study had accumulated 9 minutes/day of MVPA more than their 
younger ID peers (<16 years). This was attributed to more physical activity on weekends, 
possibly due to sports participation, yet more research in the area relating to rates of physical 
activity between CAID is needed (Stanish et al., 2017). Moreover, Stanish et al. (2016) 
reported that there is a greater decline in physical activity with age in comparison to the 
general pediatric population, which is also observed in studies (Stanish et al., 2009 & 
Robertson et al., 2018) that focus on CAID in sports participation. 
 
1.3        Purpose of this study 
This study is devised to examine the trajectories of physical performance of an Australian 
cohort from a secondary analysis of a longitudinal study. Secondly, to compare the 
trajectories to the Canadian cohort and finally to identify whether the covariates (age, country 
of origin, gender, level of ID, BMI) and OOSS determine the trajectories of fitness and 
physical performance. This thesis also aims to investigate whether an association is present 
between the cohort who perform better in the physical performance tests if participating in 
sports compared to those that do not participate in sports. As such, the study explores the 




1.4        Significance of this study 
Despite the abundant observational and cross-sectional literature available relating to the 
physical performance and sports participation of CAID in short-term scenarios, the current 
study had been one of the first longitudinal studies in Australia. Most evidence to date 
surrounding CAID and sports participation have not been prospective longitudinal in design 
as these sorts of studies are very expensive and not always funded, although are one of the 
better methods for determining risk or causation. Thus, this is a key strength of this study 
compared to the literature to date. 
Additionally, there is currently a limited body of evidence surrounding the perception of peer 
support for CAID from their TDP in sports participation – which the current study had 
addressed in its sample size of 395 students from Australia and Canada.  This study aims to 
establish a correlation between positive peer support in sports participation by using a mixed 
model and linear regression analyses to examine whether integrated sports participation can 
lead to greater physical performance trajectories in CAID. Therefore, the findings of this 
study seek to expand the body of knowledge on sports participation and peer support for 
CAID in improving their physical performance and social health, as well as frameworks 
targeting the integration of sports for CAID and their TDP.  
 
1.5        Research Questions 
 
This study will address the following two research questions: 
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1. Does a trajectory exist over the three-years in fitness parameters among CAID and 
does it relate to the predictors of physical performance (age, country of origin, gender, 
level of ID, BMI)?  
2. How does participation in out-of-school sports relate to the changes in physical 
performance for the CAID? 
 
2 Chapter 2:  Literature Review on Sports Participation and CAID 
 
 
2.1       Introduction 
This chapter provides an in-depth literature review of sports participation in CAID. Starting 
with the benefits of sports participation, peer support, and sports in CAID, as well as 
investigating research linking sports participation and physical performance in CAID. 
 
1.2        Rights to Participate in Sport for Children and Adolescents with Disabilities 
Sport is a form of physical activity involving competition and fun, fostering not only physical 
health benefits but provides the ability to inspire and motivate individuals through team-
bonding (Eime et al., 2013). It is well known that sport can bring people and communities 
together and provide opportunities for inclusion, and the right for participation for all, 
regardless of disability (Australian Human Rights Commission (AHRC, 2014). This includes 
the right to participate in sporting, leisure, and recreational activities for all people with 
disabilities, including children and adolescents (AHRC, 2014). This had been a call-to-action 
from Australia since the introduction of the Disability Discrimination Act 1992 as a result of 
the United Nations (UN) Convention on the Rights of the Child (1989) and namely Article 31 
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which states, “Children have the right to relax, play and join a wide range of leisure 
activities” (AHRC, 2014). The enactment of the Disability Discrimination Act 1992 by the 
AHRC ensures that discrimination in sport is unlawful, and promotes equal rights, equal 
opportunity, and equal access for people with disabilities in all sport and recreation (AHRC, 
2014). Furthermore, the Australian Government also ratified the UN’s Convention on the 
Rights of Persons with Disabilities (CRPD) (2006) which aims to encourage and promote the 
participation of people with disabilities in mainstream sporting activities at all levels (AHRC, 
2014; UN, 2006). These rights extend to CAID in being able to have not only the access to 
sporting, recreational, and tourism venues, but the equal access with other children without 
disabilities to play, both outdoor and within the school system (AHRC, 2014; UN, 2006). The 
UN CPRD (2006) and the Disability Discrimination Act 1992 by the AHRC (2014) also 
allow for CAID to organise, develop and participate in disability-specific sporting and 
recreational activities on an equal basis with others and have access to appropriate 
instruction, training, and resources. Therefore, the importance of both the UN and AHRC 
declarations had strengthened the significance of sports participation for all children and 
adolescents with disabilities and lays the groundwork for healthy decision-making and active 
physical and social engagement with their TDP in their adulthood (Fitzgerald and Bailey, 
2009; UN, 2006). Despite the enactment of these rights, sports participation opportunities for 
CAID with their TDP continue to encounter barriers that hinder their improvements in 
physical performance. 
 
1.3         Children and Adolescents with Intellectual Disabilities in Sport 
The role of sports in the lives of CAID predominantly focuses on enjoyment and for 
improving fitness and health (Smith et al., 2015). Sport has historically been seen as a 
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significant factor of identity construction; particularly masculine identity, in which sports 
have shown to be one of the primary practices in which males construct their gender 
identities and relationships with other males (Smith et al., 2015). Despite this masculine 
nature, sport is not only encompassed around physical exercise, competition, or leisure; it is a 
powerful tool for improving social institutions for CAID amongst their TDP and to establish 
a sense of belonging within a world outside of their disability (Smith et al., 2015). Research 
by Hartman et al. (2015), Siperstein et al. (2009), and Salvy (2009) demonstrated that sports 
participation can help CAID by supporting to establish and enhance relationships with their 
peers, expand social interactions, experiences and networks as well as participate in other 
social activities (Smith et al., 2015). Contrarily, CAID who attend mainstream schools have 
negative experiences of physical education (PE) and sports participation, such as not being 
chosen by their TDP due to their disability, being assigned marginal roles on sidelines or as a 
teacher aid, and/or being made to feel subordinate to their TDP (Harada et al., 2011; Smith et 
al., 2015). For those who do have positive social interactions with their TDP in sports 
participation, it is often due to the CAID participating in a less-competitive environment and 
if they possessed athletic abilities similar to that of their TDP (Siperstein et al., 2009). Smith 
et al. (2015) noted however it is unclear if or to what extent, these positive interactions spill 
over into other aspects of the lives of CAID, particularly their physical and social aspects.  
 
1.4         Current literature on Children and Adolescents in sports participation and 
perceived peer support 
        2.4.1        Links between sports participation and perceived peer support 
As mentioned in chapter 1, the integration of CAID in sports participation with their TDP can 
allow for the CAID to benefit from improvements to their physical and social aspects of 
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health. Very few interventional studies have examined the relationship between CAID and 
sports participation and/or physical activity and an element of perceived peer support when 
participating with TDP. A noteworthy example is Siperstein et al. (2009), who examined the 
relationship between integrated sports participation for CAID and peer support from their 
TDP in a recreational setting with improvements in skill-based physical performance. The 
study involved a 4-week summer recreational programme and included integrated sports and 
physical activities, focusing on building social acceptance, friendship, and positive peer 
support in addition to improving physical performance trajectories and sports skills. Sixty-
seven children in total (29 with ID, 38 without ID) with ages between 8 to 13 years of age 
(Mean age = 11 years) were recruited (Siperstein et al., 2009). The CAID had an IQ ranging 
from 50 to 75, classifying them within the mild ID category, and their ages were appropriate 
to their grade level (Siperstein et al., 2009). The programme consisted of a traditional day 
camp format with children rotating between three sports sessions per day; swimming, 
basketball, and soccer, as well as having free play, free swim time, and arts and crafts for all 
participants to socialise with one another (Siperstein et al., 2009). 
 
To assess the social relationships and peer support of both CAID and their TDP whilst 
playing sports, Siperstein et al. (2009) utilised an open-ended nomination procedure for 
questions such as “Who do you like to hang out with at camp?” and “Did you make any new 
friends at camp?” from the Peer Hang-out with and friendship inventory. This measured 
which participants, both CAID and their TDP, preferred to play with and who had made new 
friends with since arriving at the programme (Siperstein et al., 2009). Results exhibited that 
the majority of CAID were accepted by their TDP and the mean number of nominations 
received by the CAID did not differ in the degree to which they were accepted by others in 
the programme (Siperstein et al., 2009). Forty-two percent of CAID received three or more 
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“Hang-out-with” compared to 49% for their TDP; and for new friend nominations, 54% of 
CAID received three or more nominations compared to 55% to their TDP, illustrating that 
children without disabilities were just as accepting of their ID peers as those without ID 
(Siperstein et al., 2009).  
In terms of the link between athletic ability and social relationships between the CAID and 
their TDP, the findings demonstrated that both CAID and their TDP significantly improved 
their skills in both swimming and soccer (Siperstein et al., 2009). However, basketball skills 
remained consistent throughout the recreational programme for both CAID and their TDP 
(Siperstein et al., 2009). Despite the improvements made in physical performance trajectories 
amid support from their TDP, the CAID in the study were only of mild ID severity 
(Siperstein et al., 2009)  Moreover, they were of primary school age, thus a larger gap in skill 
performance and competition was not presented. The programme was only for 4 weeks, and 
unlike the current study, did not present us with a follow-up. In general, all participants 
regardless of disability improved in sports skills, further bolstering the notion that CAID and 
their TDP benefited in comparable ways from the programme and strengthens the link 
between peer support in sports participation and physical performance trajectories.  
 
An observational study by Grandisson et al. (2012) aimed to investigate the link between 
sports integration for CAID alongside their TDP further. This study involved surveying 40 
CAID (aged 12 to 19 years old) and their parents alongside 39 rehabilitation staff via 
discussion groups and self-administered questionnaires (Grandisson et al., 2012). The CAID 
were divided into two subgroups: those who were participating in organised sports during the 
duration of the study and those who did not (Grandisson, et al., 2012). The decision to 
include both groups was to examine the barriers that hinder CAID participation in sports, and 
the facilitators that can assist in participation (Grandisson et al., 2012). More than half (55%) 
28 
 
of the CAID had been participating in organised sports at the time of the study, with track and 
field practiced exclusively by CAID (Grandisson et al., 2012). The outcomes for the CAID, 
their parents, and their TDP are outlined in Table 2.1 
 
Each of the outcomes for CAID acknowledges the reasons fostering sports participation, 
relating to positive benefits that are associated with greater participation rates, such as the 
physical and mental health developments and improvements of self-worth (Grandisson et al., 
2012). Most relevant to the present study; social inclusion with TDP was examined and was 
seen as vital to sports participation, with reports of CAID participating in integrated sports 
developing friendships with their teammates (Grandisson et al., 2012). Grandisson et al. 
(2012) had made the effort to include CAID in their investigation to develop their capacities 
29 
 
to speak for themselves, further strengthening their self-esteem, and to bolster their point of 
view regarding integration in sports with their TDP.  However, as this was only an 
observational study examining the relationship between CAID sports participation and peer 
support, the current study was one of the few longitudinal cohort studies examining changes 




        2.4.2        Barriers and Facilitators of Sports Participation for Children and 
Adolescents with Intellectual Disabilities 
Reports that CAID have less variety in their physical activity, recreation, and leisure 
participation compared to their TDP have all been reported in studies by Shields et al. (2012), 
Shields and Synnot (2016), Murphy et al. (2008), Moran and Block (2010) and Grandisson et 
al. (2012). CAID are more likely to encounter many barriers that can inhibit their access to 
sports participation (Shields et al., 2016). These barriers extend beyond the child and include 
societal, family, financial, policy and programme and environmental roadblocks that hinder 
participation (Shields et al., 2012; Moran and Block, 2010). The most frequently identified 
barriers to sports according to Murphy et al. (2008) are the child’s functional limitations, high 
costs, and lack of nearby facilities or programmes. The cost of specialised and modified 
equipment is also cited as a reason for non-participation in sports for CAID (Murphy and 





Grandisson et al. (2012) also examined the barriers and facilitators of physical activity in 
their qualitative study, which are seen in Table 2.2. Sociocultural factors such as the attitude 
towards CAID in integrated sports were addressed, as the social representations and beliefs 
about their role in unified sports were perceived as a barrier. Also noted by Grandisson et al. 
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(2012) was that CAID and parents of the non-participation group had encountered more 
barriers that hindered their participation. In agreeance with Grandisson et al. (2012) and 
Moran and Block (2010), Shields et al. (2012) in their systematic review of 14 articles 
relating to perceived barriers and facilitators outlined the most frequent responses for barriers 
towards sports participation for CAID. Physical barriers included lack of physical ability and 
skill, preference for activities other than sport, fear, and lack of knowledge about exercise, 
and unwanted attention towards their disability (Shields et al., 2012). Social barriers had 
encircled the lack of friends and peer support, with some children reporting not to participate 
in activities as they believed their TDP viewed them as helpless or a burden, adding to the 
misconceptions about their ability (Shields et al., 2012; Shields and Synnot, 2016). 
Environmental barriers revolved around inadequate or lack of facilities, transport 
considerations, and lack of adaptive equipment, which were echoed earlier by Murphy et al. 
(2008). Levinson and Reid (1991) bolstered this in their study, highlighting 80% of parents of 
CAID reporting a shortage of facilities being a major barrier to exercise. Policy and 
programme barriers include the lack of staff capacity, negative attitudes towards children 
with disabilities, and cost (Shields et al., 2012). Moreover, CAID felt they had a lack of 
opportunities to be physically active and a scarcity of transitional ‘learn to exercise’ 
programmes (Shields et al., 2012). 
Facilitators 
Facilitators to exercise and sports participation are factors that, by their presence, improve 
functioning and further increase the opportunity for CAID to participate in the physical 
activity (Obrusnikova and Cavalier, 2011). Interestingly, in being able to use a multi-faceted 
approach when designing physical activity and sports participation programmes, Obrusnikova 
and Cavalier (2011) identified the most frequent facilitators as physical (33%), followed by 
intrapersonal (30%), interpersonal (30%), community (6%) and institutional (1%).  Shields et 
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al. (2012) and Shields and Synnot (2016) both recognised personal facilitators such as the 
CAID’s desire to be fit and active and improve skills and physical competence in addition to 
having fun as being key facilitators. Obrusnikova and Cavalier (2011) observed that 
intrapersonal facilitators enveloped playing in individual and two-player sports for low-levels 
of physical activity and team sports for high levels of intensity. Feeling rewarded and/or 
refreshed were also examined as facilitators to team sports (Obrusnikova and Cavalier, 2011). 
Interpersonal and social facilitators encompassed the support from friends, parents, and 
siblings; with the involvement of friends and their TDP helping to improve their motivation 
and adherence for physical activity (Shields et al., 2012).  
Environmental facilitators involved the adequate level of accessible facilities such as 
modified playing fields for CAID to engage in recreational activity and sports safely, in 
addition to transportation to and from venues (Shields et al., 2012; Shields and Synnot, 2016). 
Meanwhile, policy and programme facilitators for CAID participation were noted by Jones 
(2003), Sayers Menear (2007), and Shields et al. (2012) as being vital to improving access 
and adherence to physical activity. Higher quality community and government-based 
opportunities meeting the needs of CAID in addition to structured, age-appropriate, and non-
competitive sports were regarded as key policy and programme facilitators (Shields et al., 
2012; Jones, 2003; Sayers Menear, 2007).  
 
As evidenced by these studies, there are numerous barriers inhibiting participation of CAID 
in physical activity and sports participation. The most frequently reported barriers across all 
studies had been lack of physical ability and inadequate or absence of support from friends 
and peers, namely their TDP (Grandisson et al., 2012; Shields et al., 2012; Obrusnikova and 
Cavalier, 2011). Although it is vital to identify and comprehend the consequences of 
perceived barriers to sports participation and physical activity for CAID, it is equally crucial 
33 
 
to recognise the facilitators that help engage CAID with participation in sports and assist in 
adherence, with aid from sports organisations, communities, and governments (Shields et al., 
2012).  
 
The studies examined above explored the potential barriers and facilitators for CAID in 
sports participation and physical activity, including strategies for promotion and 
modifications. In contrast, the current study had explored the role of peer support and 
integrated sports participation in improving physical trajectories in a cohort design integrated 
into schools with TDP, which was reported as a key facilitator for sports participation for 
school-aged CAID in the studies by Shields et al. (2012), Shields and Synnot (2016) and 
Obrusnikova and Cavalier (2011). Prospective follow-up of CAID in integrated settings can 
provide better insight into their natural physical, emotional and social development; 
particularly if involving mixed methods. Relying on larger representative samples can present 
more information regarding the benefits, facilitators, and barriers to OOSS and physical 
performance, which the current thesis aims to explore. 
 
 
        2.4.3        Links between integrated sports participation and perceived physical 
ability 
Sports participation can provide numerous advantages to not only physical health but also 
mental and social aspects of wellbeing and is paramount for healthy development and 
maturation (Shields et al., 2012). These advantages can also extend to CAID, where 
participating with TDP can prove to be beneficial to their long-term health. Ninot et al. 
(2005) discussed the effects of integrated versus segregated physical exercises (Swimming 
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and adaptive physical exercises) on the athletic domain of perceived competence and general 
self-worth of CAID in the Special Olympics with their TDP. The 32-month-long study 
comprised of 32 adolescent females (ages 13-17) with mild to moderate ID divided into four 
groups partaking in segregated swimming (Swimming in Special Olympics), integrated 
swimming (Swimming in Scholastic Integrated Sport), adaptive physical activity (PE) and a 
control group, respectively (Ninot et at., 2005). The study examined the effects of two 
modalities of regular sports meets on the perceived physical competence and psychosocial 
factors surrounding the general self-worth of the CAID (Ninot et al., 2005). The findings 
approved the hypothesis concerning the impact of integrated sports on the CAIDs’ level of 
perceived competence (Ninot et al., 2005). The stability in perceived physical ability and 
general self-worth of the segregated swimming, PE, and control groups were due to the 
general tendency for CAID to overestimate their physical capabilities and perceived 
competence, as they are competing amongst other peers with ID in the specialised school 
system (Ninot et al., 2005; Dykens and Cohen, 1996).  
 
Contrarily, for the integrated swimming meets, a sharp decline in the perceived physical 
ability domain was examined after 32 months of practice and competition, despite the 
increase in athletic performance (Ninot et al., 2005). This decline was reported to indicate a 
more realistic perception of the physical competence of CAID, who abandoned their high 
level of perceived competence when they are amongst their TDP and a new system of social 
comparison such as the integrated meets (Ninot et al., 2005). This comparison of physical 
ability with non-ID participants had according to Ninot et al. (2005) allowed CAID greater 




The connection between integrated sports participation and perceived physical ability is thus 
an untapped gap in research. As evident by Ninot et al. (2005), it was vital in exploring the 
negatives surrounding integrated sports participation for CAID amongst their TDP. 
Moreover, as a longitudinal study with follow-up, it established a link by showing that CAID 
had improved their athletic performance in integrated sports. However, integrated sports 
participation exhibited a decrease in the physical component of perceived competence in the 
CAID (Ninot et al., 2005). The small sample size and frequency of measures had also not 
been regular to see the impact of the physical domain on general self-worth, nor did it explore 
the domain of perceived peer support on physical performance. Moreover, despite being a 
longitudinal study, it focused primarily on females with ID with athletic backgrounds and not 
the general school population. As such, these links need to be examined in CAID from non-
athletic backgrounds and on both sexes to find out whether these perceptions are typical of a 
wider population, which the current study attempts to explore. 
 
 
        2.4.4        Benefits of sports on the physical performance of Children and 
Adolescents with Intellectual Disabilities 
The advantages of physical activity can benefit any individual who partakes in it regularly, 
especially at moderate to vigorous bouts of physical activity from exercise and sports 
participation. Despite low participation numbers for CAID compared to their TDP, physical 
activity, and OOSS have shown to be beneficial to their long-term health. Research has found 
that physical activity, sports participation, and recreational exercise has shown to be positive 
for maturation and development for CAID, including improvements to their physical, social, 
and mental health (Collins and Staples, 2017; Murphy et al., 2008). Although the evidence 
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from interventions is encouraging, indicating CAID in supported and integrated environments 
can improve their health, these experiments are usually limited to short-term periods and/or 
cross-sectional in design (Siperstein et al., 2009; Shields et al., 2013; Collins and Staples, 
2017 & Golubović et al., 2012), includes small samples (Grandisson et al., 2012; Collins and 
Staples, 2017; Shields et al., 2013 & Golubović et al., 2012 & Stanish et al., 2017) and 
usually involve volunteers and motivated CAID and their families (Grandisson et al., 2012).  
 
Collins and Staples (2017) investigated the improvements made on the physical performance 
of CAID in a sample of 35 children (25 boys, 10 girls; ages 7-12) in a 10-week fitness 
programme and for a total of 15 hours of testing. The researchers utilised the Brockport 
Physical Fitness Test by Winnick and Short (2014) consisting of 27 items across all three 
components of physical fitness; body composition, aerobic functioning, and musculoskeletal 
functioning, which are considered representative of overall fitness (Collins and Staples, 
2017). The tests included BMI (body composition), a 20m PACER run (aerobic functioning), 
modified curl up and isometric push up (muscular strength and endurance) and a modified sit 
and reach test (flexibility) (Collins and Staples, 2017). The findings from Collins and Staples 
(2017) included that aerobic functioning, muscular strength, and endurance and flexibility all 
increased significantly over the 10-weeks for the majority of the participants. The researchers 
found that all participants improved at least one component of health-related fitness, 
regardless of weight classification (Collins and Staples, 2017).  
 
Despite being a 10-week programme, the benefits from exercise and increased levels of 
fitness for CAID during childhood are associated with decreased adiposity and risks of 
obesity during adolescence and could be an important aspect for reducing future health issues 
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for the at-risk population (Collins and Staples, 2017). Moreover, this study illustrates that 
CAID can be motivated to participate in short, but frequent bouts of exercise of at least 
moderate intensity, possibly extending to higher levels for longer durations if adherence is 
met (Collins and Staples, 2017). Although a positive relationship was seen between exercise 
and improvements in physical performance, the study did not include a control group nor 
have a follow-up period to examine the adherence and possible further improved levels of 
physical fitness for the CAID. Additionally, perceptions of the effectiveness and success of 
the programme by the CAID and their parents and coaches were not obtained, nor was a 
direct measure of social validity. 
 
Shields et al. (2013) in their randomised controlled trial of a student-led progressive 
resistance training (PRT) programme conducted in Australia, consisted of 68 CAID (Mean 
age 17.9 ± 2.6 years) with DS (30 females, 38 males) and involved the PRT group (n=34) 
training twice-a-week for 10 weeks. The PRT programmed comprised of 7 exercises; 3 for 
the upper body (pull-down, seated chest press, and seated row), 3 for lower body (seated leg 
press, knee extension, and calf raise), and 1 trunk exercise. The control group (n=34) 
completed social activities with a student mentor for 90 minutes per week (Shields et al., 
2013). After baseline testing, follow-ups of the participants’ work task performance (WTP), 
muscle strength, and physical activity levels were conducted at weeks 11 and 24 of the study 
by an assessor blind to group allocation (Shields et al., 2013). WTP was assessed using 
weighted box stacking and weighted pail carry tests; muscular strength assessed using one-
repetition maximum (1RM) tests and physical activity was measured using an activity 
monitor (accelerometer) for 8 consecutive days (Shields et al., 2013). All participants had 
attended 92% of their sessions and the findings revealed that despite no difference in work 
task performance between the groups, the PRT group increased their upper and lower limb 
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strength at week 11 by 21% and 30% respectively, albeit only their lower limb muscular 
strength at week 24 (Shields et al., 2013). There was no difference in physical activity levels 
between groups at week 11, however, a significance was displayed at week 24 in favour of 
the PRT group as they had maintained their usual level of physical activity whilst the control 
group declined (Shields et al., 2013). A significant positive correlation at week 24 was also 
associated with positive changes in upper limb strength and WTP (Shields et al., 2013). This 
follow-up study demonstrated that despite PRT not affecting the performance of work tasks, 
the maintenance of lower limb strength achieved after 6 months in addition to physical 
activity levels compared to the control group proved to be beneficial for promoting physical 
performance and sport for CAID (Shields et al., 2013). However, the small sample size had 
inhibited a detection of the true difference between groups, and despite random allocation, it 
appeared that more moderate level ID participants were in the control group (Shields et al., 
2013). Additionally, the absence of comparison and peer support with TDP and longitudinal 
design bolsters the importance of the current study. 
 
Golubović et al. (2012) in their 6-month study examined the effects of a modified exercise 
programme on physical performance trajectories in children with borderline and mild ID 
alongside their TDP. A total of 87 children aged 6.5-12 years old (42 CAID; 45 TDP) had 
participated and were assessed using the Eurofit Physical Fitness Test Battery by Adam et al. 
(1993) (Golubović et al., 2012). The tests involved balance, Standing Broad Jump (SBJ), 
Bent-arm Hang, Sit-up and 20-metre Multistage Shuttle Run tests completed by the 
participants. Findings concluded that CAID outperformed the control group (with ID) who 
did not exercise and improved their physical performance trajectories in the final assessment 
(Golubović et al., 2012). Despite having poorer results than their TDP, the results by 
Golubović et al. (2012) proved that adherence to exercise can have benefits to the physical 
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performance of CAID as mentioned by Sorensen and Zarrett (2014) and are consistent with 
Westendorp et al. (2011) in highlighting the importance of physical fitness in the 
development of performance skills. However, as borderline ID participants performed better 
than their mild ID peers, the results revealed an association between the severity of ID and 
the improvements in physical fitness examined throughout the tests, which is important to 
note for the current thesis (Golubović et al., 2012). Notably, poor performance was 
manifested in the balance tests, as the child’s inability to react quickly to visual and 
proprioceptive information had decreased with ID severity (Golubović et al., 2012). 
Moreover, CAID are more prone to suffer back muscle weakness and spinal deformities and 
thus can affect abdominal muscle endurance, leading to poorer exercise performance 




Hartman et al. (2015) examined the improvements in physical fitness and performance of 73 
CAID (51 boys; 22 girls), aged 8-12 years, and compared the results with their TDP to 
determine their level of physical performance over a 4-year longitudinal study. The possible 
influence of gender and severity of ID (borderline to mild) of the CAID on physical 
performance was also investigated (Hartman et al., 2015). They also incorporated the Eurofit 
Physical Fitness Test Battery by Adam et al. (1993) which included aerobic components 
involving a 20-metre cardiovascular endurance shuttle run and 10 sets of 5-metre shuttle run 
as well as, physical tests including a standing broad jump for explosive strength (SBJ), 
Handgrip strength test (HG) and sit-ups (SUP) for core trunk strength (Hartman et al., 2015). 
All tests had increased linearly for the CAID with increasing age, despite being less 
physically fit than their TDP (Hartman et al., 2015). Substantial differences were present in 
aerobic and muscular fitness in CAID; with a moderate gap for aerobic fitness and large gap 
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for muscular strength and remaining stable or decreasing with increasing age (Hartman et al., 
2015).  
 
The CAID exhibited an acceleration in the development of running speed at an early age of 
8-10 years, followed by aerobic capacity and explosive strength at 10-11 years of age and 
finally in the physical strength via the HG strength test at 11-12 years of age (Hartman et al., 
2015). The findings were a catalyst for the counterargument against the hypothesis by Wall 
(2004) regarding the skill-learning gap widening for CAID with less physical and aerobic 
capabilities as their TDP of the same age. Moreover, improvements in physical performance 
trajectories could be attributed to the maturation and increases in physical activity; possibly 
due to participation in sports participation for CAID (Hartman et al., 2015; Westendorp et al., 
2011). Finally, the improvements in trajectories were not influenced by gender but by ID 
severity, indicating similar gains in physical fitness for both girls and boys, but significantly 
greater gains for borderline ID than their mild counterparts.  
 
As demonstrated by the studies examined, physical activity and exercise have a range of 
benefits for CAID. The study by Collins and Staples (2017) found evidence for the 
advantages of exercise on physical performance and improving the components of health-
related fitness for CAID. Hartman et al. (2015) also found significant improvements in 
physical performance over time for CAID with their TDP. Despite the study designs, the 
major findings from Collins and Staples (2017), Hartman et al. (2015) and Golubović et al. 
(2012) were that frequent bouts of exercise and adherence to a fitness programme, 
particularly for primary school-aged CAID, had immediate and possible long-term benefits 
on reducing health risks for the participants. The findings from Golubović et al. (2012)  
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revealed that CAID, although active in the exercise programme, CAID did not reach the level 
of physical fitness of their TDP. However, the benefits from the programme did contribute to 
the development of the CAID’s abilities enabling the successful performance of motor tasks 
involving strength, coordination of upper and lower limbs, balance, regulation of muscle 
tone, and spatial orientation (Golubović et al., 2012). Regardless, Collins and Staples (2017), 
Hartman et al. (2015), and Golubović et al. (2012) concentrated on CAID aged up until 12 
years, whereas the present study includes an older sample of 11-16+ at baseline. Nor did the 
studies address the role of peer support or training with TDP in improving physical 
performance trajectories for CAID further. Nonetheless, these studies can aid in further 
examining the benefits of structured exercise programmes and possible adherence, and in 
coordination with their TDP and sports participation.  
 
2.5        Conclusion 
This chapter has provided a coalescence of current literature relating to CAID in sports 
participation and physical activity. Paying special attention to studies such as Hartman et al. 
(2015), Collins and Staples (2017), Golubović et al. (2012), Shields et al. (2013), Grandisson 
et al. (2012), Siperstein et al. (2009), and Ninot et al. (2005); who examined the link between 
sports participation and peer support, the benefits of sports participation and physical activity, 
and the barriers and facilitators that impact upon sports participation for CAID. Multiple 
studies (Table 2.3) included in this chapter have emphasised the benefits of regular physical 
activity and integrated sports participation alongside their TDP can provide for CAID, 
specifically in the domains of their physical, mental, and social health (Sorensen and Zarrett, 
2014; Siperstein et al., 2009 & Grandisson et al., 2012). Despite these benefits being broadly 
accepted, CAID continue to have low rates of participation in sports and physical activity, 
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and if the latter, opt for more sedentary activities than sports (Shields et al., 2012). The 
relationship between peer support and integrated sports in CAID has been investigated by a 
limited number of studies (Siperstein et al., 2009; Grandisson et al., 2012). Although the 
benefits of sports participation in improving peer support are clear, further investigation into 
peer support in sports participation and its improvements on physical performance 
trajectories longitudinally and whether the relationship is bi-directional is needed. Prior 
research (Hartman et al. 2015; Golubović et al. 2012; Siperstein et al., 2009; Ninot et al., 
2005 & Collins and Staples, 2017) have highlighted the advantages of physical exercise and 
sports participation and the associated longitudinal benefits over time for CAID, in being able 
to prevent health-related issues such as obesity, depression, anxiety, Type 1 and Type 2 
diabetes, obesity, cardiovascular disease and certain types of cancers that can transition from 
childhood to adulthood (Davis et al., 2014; Oppewal et al., 2014).  
Albeit these studies (Table 2.3) being comparatively broad, opportunities have been granted 
to approach several gaps in the current body of research. Firstly, despite several studies 
having been focused on CAID in physical activity and integrated sports (Hartman et al. 2015; 
Golubović et al. 2012; Siperstein et al., 2009; Ninot et al., 2005 & Collins and Staples, 2017), 
most were centred around children and adolescents aged 6-12 years, and with a small sample 
size exclusively. Younger children with ID are more likely to participate in integrated sports 
than when they are older, due to the less-competitive nature of pre-adolescent sports (Shields 
and Synnot, 2016). As the skill gap widens and sports become more competitive, barriers to 
sports participations start to hinder CAID from exercise and physical activity (Shields and 
Synnot, 2016; Shields et al., 2012). Secondly, many of these studies apart from Hartman et al. 
(2015) and Ninot et al. (2005) had not been conducted longitudinally over a few years to 
examine improvements over time. Nor were follow-ups conducted on some of the studies to 
address whether CAID adhere to exercise programmes and sports post-completion. Finally, 
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unlike the present study, only Siperstein et al. (2009) had measured the concept of peer 
support in improving physical performance trajectories, despite it only being conducted over 
a 4-week camp. Therefore, there is a need for research that includes a larger representative 
sample of both younger children and older adolescents with ID, has a longitudinal cohort 
design and focuses on the perceived peer support of CAID alongside their TDP in integrated 
sports participation in order to measure whether physical performance trajectories were 
influenced by these factors. As the current study incorporates all of these domains, it will be 
indicative of the previous research examined and investigating whether a temporal and bi-
directional relationship exists for CAID with positive peer support in sports participation and 










Table 2.3 Summary of most relevant studies examining CAID and sports participation and/or peer support in this thesis. 
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Table 2.3 Summary of most relevant studies examining CAID and sports participation and/or peer support in this thesis. (Continued) 
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3 Chapter 3: Methodology 
 
 
3.1         Introduction 
This chapter provides a synopsis of the methods used within the current secondary analysis of 
the dataset to explore the trajectories of physical performance of the Australian cohort in 
comparison to their Canadian counterparts. Additionally, whether peer support and outside-
of-school sports (OOSS) participation are determinants of trajectories of their physical 
performance. An overview of the study design, participant recruitment procedure and criteria, 
data collection methods of the questionnaires and physical performance, dependent and 
independent measures and statistical methods used analysis strategies for the quantitative 
components of the study. 
 
3.2         Study design 
The study examined was a longitudinal cohort study with three repeated measurements that 
was conducted from 2014-2017. The study was funded by the Australian Research Council 
(ARC Grant #DP140101559) aiming to understand how to foster more positive futures for 
children and adolescents with intellectual disabilities. This study had been conducted in 
collaboration between Western Sydney University and the University of Quebec-Outaouais in 
both Australia and Canada by Christophe Maïano, Danielle Tracey, Rhonda G. Craven, & 
Alexandre J.S. Morin and was funded by the Australian Research Council Discovery Grant 
Project (DP140101559) and the Social Science Research Council of Canada, respectively.  
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        3.2.1        Recruitment and participants 
 
The dataset examined in this thesis refers to 395 participants with ID (mild, moderate, and 
severe) from Australian (English-speaking; N=253) and Canadian (French-speaking; N=142) 
schools. The CAID were, alongside their parents and homeroom teachers, to complete 
questionnaires annually over the three years in addition to physical performance assessments.  
The cohort of this study consisted of a total of 395 students with ID, with 253 Australian 
students (from 36 secondary public and Catholic schools across New South Wales (NSW), 
Australian Catholic Territory (ACT), Victoria (VIC). Queensland (QLD) and Quebec, 
Canada from mainstream (24), specialised classes (244) and special schools catering for 
CAID (41).  
Recruitment of the participants for the current study took place in mainstream and specialised 
schools for CAID within Australia and Canada. The schools catering for CAID with ID were 
located across NSW, ACT, and close to border schools in VIC and QLD. The same had been 
conducted in the provinces of Quebec and Ontario in Canada, in addition to recruitment via 
community organisations. In the 36 secondary schools that had accepted the study invitation 
letters (from a total invitation of 221 schools), consent forms and information packs were 
then sent to the parents or legal representatives by the respective schools of the CAID along 
with information regarding the study, which were signed and returned to the school where 
they were collected by the research team. 
The consent procedure granted the researchers access to school records, including the 
participants’ most recent level of intellectual functioning. This information was transmitted to 
a member of the research team who was a registered psychologist.  
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Consenting participants were met at their schools or a location most convenient for them (for 
those recruited outside of schools) by the research team or trained research assistants 
(graduate students or trained professionals in psychology, education, or psychoeducation) and 
were informed (using a structured PowerPoint presentation) of the goals and procedures of 
the study, as well as the youth’s right to not participate or to withdraw from the study without 
any consequences. Therefore, the participants were asked to consent to the study actively and 
voluntarily. The trained research assistants, using sample questions for each questionnaire 
section, clarified how to use the response scales on the graphical displays and pictograms. 
The participants, their parents, and teachers from these schools had all been recruited and 
were followed up with questionnaires whilst the CAID had also performed the physical 
assessments. The questionnaires were self-administered for the parents and teachers, whereas 
assistance was given to the participants with a read-aloud assisted procedure being utilised to 
maximise understanding, and the participants encouraged to ask questions. Physical 
performance tests were supervised and assessed by members of the research team. No 
compensation was offered to the Australian cohort, whereas the Canadian participants were 
eligible to win one of 40 gift certificates valued at $30 CAD.  
 
        3.2.3        Data collection  
In order to measure the levels of IQ for the participants with ID, the investigators used the 
Wechsler (2003) Intelligence Scale for Children – Fourth Edition (WISC-IV), which was the 
IQ test most frequently used by the schools in both countries. Although, when the last IQ 
assessment available in the school records was older than four years, a new IQ assessment 
was conducted by a registered psychologist using the WISC-IV, the Wechsler Adult 
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Intelligence Scale – Fourth Edition (Weschler, 2008), or the Leiter international performance 
scale-revised (Roid & Miller, 1997), depending on youth age and verbal ability level. 
All members of the research team were already experienced in working with populations with 
ID and thus were properly trained and well-equipped with the study’s testing materials and its 
delivery. Sometimes, despite the available support and graphics used, participants remained 
unable to understand a question. In these circumstances, the participants were instructed to 
select the “Does not understand the question” option, which was then treated as missing 
values. Teachers and parents were also encouraged to complete the questionnaires during the 
data collection process (immediately collected by members of the research team) or at a time 
more convenient for them (sent via post using a reply-paid envelope to the research team).  
The statistical analysis was conducted on the responses surrounding perceived peer support, 
physical performance, level of sports participation (if any) both inside and outside-of-school, 
the physical characteristics of the participants and their level of severity of ID, and whether 
they attend a mainstream or special school was taken from Section 2 –“You and the school” 
and Section 5 “You and the sports” from the questionnaires administered to the participants 
annually over the three consecutive years.  The questionnaires encompassed the participants’ 
level of participation in sport both within school and OOSS (if at all); their level of physical 
activity and their perceived level of happiness to their social life and participation in sports.  
All of the questions had utilised simplified language and included pictorials of images 
relating to the question as well as emoticons to express emotions that could be representative 
of what the participants with ID best feel when answering the questions (See Appendix A & 
B for questionnaires). The inclusion of pictorials and simplified language was therefore 
designed to assist with answering the questions as the level of intelligence varies across many 
CAID and thus allowed for the participants to complete the questionnaires entirely and not 
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just partially attempt them. The questionnaires contained closed-ended questions ranging 
from “Yes” or “No” responses to questions asking the participants on a scale of “Strongly 
Agree” to “Strongly Disagree”, or “Always” to “Never” as well as including the “Doesn’t 
understand the question” option to measure the level of comprehension of the participants. 
The questionnaires were completed by the participants during the study alongside completing 
the physical assessments which measured their level of physical performance over the three 
consecutive years. The physical assessments were utilised to assess the degree of functional 
capabilities and intensity, strength, flexibility, and balance and the improvements made 
towards them, if any, during the study and whether it can be attributable to sports 
participation and perceived positive peer support.  
Testing for the physical performance tests and questionnaires were conducted in small groups 
of up to 8 students with a mild level of ID or 1 or 2 students with moderate levels of ID and 
was the case for those recruited outside of the schools as well. The overall data collection (all 
questionnaires and physical tests) had taken a half-day to a day and a half in total per year. 
According to the school’s location and availability of schools, the data collection may be on 
the same days or in two to three different days. 
Physical performance tests were conducted over a one-day period, annually for the three-year 
study and consisted of the 8 tests: 2 measures of Handgrip strength; Balance Beam test with a 
5-metre beam, and one without beam (marked line on the floor); 2 measures of Sit-and-Reach 
(SRF); one measure of Six-Minute-Walk (6MWT); Squat Jump Height (SJH); Squat Jump 
Force (SJF); Sit-up and 25-metre speed tests each, respectively. The Balance Beam and 25-
metre speed tests were both measured out of a maximal time of 30 seconds, with the best 
participants taking the shortest amount of time for completion. These tests were previously 
used for CAID by Hartman et al. (2015), Stojanović et al. (2018), Elmahgoub et al. (2010) 
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and Hassani et al. (2013). Other tests that were performed but not assessed in this study 
included squat jump variables measured for maximal power, speed, and weight as well as 
lung spirometry tests including forced expiratory volume in 1 second (FEV1), forced vital 
capacity (FVC) and peak expiratory flow (PEF) tests. The participants had up to two attempts 
(one attempt for some tests) to attain their highest score in each physical performance test per 
year. For this thesis, the best score in each test was used in the statistical data analysis for 
each participant, for each testing year. The analytical sample will be based on those that 
partly attempted or entirely completed any of the physical assessments (n= 214) and 
questionnaires (n=204) during the three-year study. 
 
   3.2.4     Ethical Considerations          
Ethics for the study examined in this thesis was sought and obtained by Western Sydney 
University and the University of Quebec-Outaouais in both Australia and Canada, 
respectively. This thesis is a secondary analysis of the raw data attained by the authors of the 
original dataset and thus does not require any human research ethics applications. 
 
       3.3         Secondary quantitative analysis of a longitudinal cohort study 
               3.3.1 Introduction on secondary data analysis 
Secondary analysis of quantitative data involves the re-use of pre-existing data derived from 
previous research studies, according to Johnston (2017). Most research begins with an inquiry 
to learn what is already known and what remains to be learned about a topic through 
reviewing secondary sources and investigations researchers had previously conducted in the 
specific area of interest (Johnston, 2017). Secondary analysis of quantitative data takes this a 
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step further, including a review of previously collected data in the specific field and is an 
important empirical tool for the systematic research method (Johnston, 2017).  
Cheng and Phillips (2014) also suggest that secondary quantitative data analysis is a vital tool 
as researchers often assess many more variables than those strictly needed to answer their 
original hypotheses to maximise the output of data collection efforts, and thus many variables 
are not fully utilised or explored by the original research team. Advantages of secondary 
analysis of existing quantitative data include the low cost, as recruitment of participants and 
recording results has already been completed (Cheng and Phillips, 2014). Moreover, datasets 
that are allowed to be utilised are usually professionally cleaned and are provided with 
detailed documentation about data collection and the data cleaning process, enabling graduate 
students and other researchers with research questions to test their ideas and hypotheses. The 
availability of databases also provides statisticians and researchers with real-life data to test 
new statistical models, which could identify potential new interventions to existing problems 
and gaps in research that can be tested in prospective studies, which is the purpose of this 
thesis addressing the available dataset and questionnaires. 
 
   3.3.2         Study variables 
Table 3.1 summarises the study variables used in this data analysis, including physical 
performance variables, which measured strength (Handgrip strength), balance (Balance 
Beam), flexibility (Sit-and-Reach), cardiovascular endurance (6-Minute-Walk), core strength 
(Sit-ups), and lower-body dynamic height and power (Squat Jump height and Force) and 
were measured as continuous variables. In addition to the physical performance variables, the 
overall fitness score (Z-score Fitness Mean) was added which looked at the overall 
performance of the participants. This variable was assessed against the demographics (age, 
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gender, ID status, country of origin, and BMI) and also assessed against the peer support and 
sports participation inside and out of school covariates which are present in the results in 
Table 4.9 in Chapter 4: Results. The confounding factors and independent measures 
associated with the improvements of the physical performance trajectories included the age, 
BMI, gender, ID status (Mild, moderate or severe), and country of origin (Australia or 
Canada) of the participants and were adjusted for the measurement of the physical 
performance variables at baseline and also with the exposure variables including the peer 
support variable (“Everyone wants to play with me”) and with the sports participation 
variables (“Do you practice sport at school” and “Do you practice sport when you are not 
at school”) as a collective three-year period through the mixed model and linear regression 
analyses. The peer support variable had combined responses “Strongly Agree” and “Agree” 
into one category (“Agree”) and “Strongly Disagree” and “Disagree” into another category 
(“Disagree”) for easier calculation. The results from the One-Way ANOVAs and the mixed 
model analyses, as well as the main characteristics of the cohort, are all tabulated, graphed, 
and included in Chapter 4: Results section of this thesis.  
 
The 8 physical performance tests had their Z-scores calculated individually and together 
combined as a mean Z-score of total fitness using the in-built mean function in SPSS in the 
mixed model dataset in order to create a new variable (Z-score Total Fitness Mean). This Z-
score Total Fitness Mean variable was used to address whether the majority of participants 
improve their physical performance over the three years (Table 3.1) It is based on a score of 
0 being the average and will be identified by the data point being a score higher than 0 
(negative indicating a reduction from 0 and therefore lower than the mean). As two physical 
tests, the Balance beam test and 25m speed test, are timed scores and thus a better score is 
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indicated by a lower number, the Z-scores for these tests were reversed to correctly calculate 
them in the Z score Total Fitness Mean variable.  
Table 3.1 Study variables used for data analysis 
Outcome 
measures  
Measurement procedure  Units Improvement 
Physical 
performance 
 Continuous variable  
    Handgrip 
Strength   
With arms by the side of the body, the 
participant squeezes the dynamometer in 
the hand to be tested with maximum 
isometric effort and maintains this for 5 
seconds 
 
Kilograms  Higher the 
better  
    Balance Beam  The participant walks the entire length of 
the gymnastics balance beam (5-metres) 
steadily, without falling off. The balance 
test without beam is conducted on a white 
line on the floor, measuring stability 






  Sit-and-Reach 
Flexibility 
 The participant sits on the floor, legs 
stretched out against the floor with the 
soles of the feet placed against the box. 
The participant then reaches forward along 
the measuring line as far as possible with 
their hands and holds for at least two 
seconds 
 
Centimetres  Higher the 
better 
    Six-Minute-
Walk 
The participant is instructed to walk on a 
100m field. Their distance is recorded 
using a trundle wheel as they walk back 
and forth in six minutes 
 
Metres  Higher the 
better 
    Squat-Jump 
Height 
The participant is required to do a dynamic 
squat jump on a force platform, ascending 
through the countermovement in one 
continuous and rapid motion. The jump 
height is measured 
 
Centimetres Higher the 
better 
    Squat-Jump 
Force 












Table 3.1 Study variables used for data analysis (Continued) 
    Sit-ups The participant lies on the floor and 
squeezes their stomach, pushing their back 
flat and raising high enough for their hands 
to slide along their thighs to touch the top 
of their knees. The participant then returns 
to the starting position and repeat the 
movement. 
 




    25-Metre speed Using a stopwatch, the participant is timed 






    Z-score Fitness 
Mean 
Z-score of all 8 physical performance tests 
combined (Balance Beam and 25-metre 
speed tests reversed). If a participant has a 
Z-score above 0, their mean average for all 
physical performance tests is better than 
the cohort average.  
The Z-score is positive 
if the value lies above 
the mean of 0 and 






    Not relevant 




Section 5 from self-report questionnaire – 
“You and the sports”: 
1. Do you practice sport at school?  




  Peer support  Subsection “Your classroom school and 
classroom” from Section 2 of “You and 
the school” questionnaire: 
“Everybody wants to play with me” 
 Agree, Disagree, In-
Between (Ordinal) 
  
Covariates       Not relevant 
    Age Recorded at recruitment of study 
 
Years (continuous)  
    Country of 
origin 
Country of participant 
 
Australia or Canada 
(dichotomous) 
 
    Gender Gender of participant Male or Female 
(dichotomous) 
 
    
    ID level  IQ test using the Wechsler Adult 
Intelligence Scale – Fourth Edition 
(Weschler, 2008), or the Leiter 
international performance scale-revised 
(Roid & Miller, 1997), depending on 
youth age and verbal ability level. 
 Mild, Moderate and 
Severe (ordinal) 
  
    BMI Weight of the participant is measured by 
digital scale (without shoes), whilst height 







3.3.3         Statistical analysis  
We conducted all the analyses using SPSS 26.0. This includes Chi-Square tests to measure 
association; mixed models, linear regression calculations to measure produce relationships, as 
well as independent t-tests and both one-way and repeated measures Analysis of Variances 
(ANOVAs), to measure the differences in mean. A summary of the study focusses of the tests 
used in the statistical analysis is shown in Table 3.2. 
Descriptive statistics were used to characterise the sample using proportions across different 
sub-groups such as country of origin, educational type, age, gender, ID level, BMI; and the 
measures of centrality (i.e., means, standard deviations, medians, and quartiles) to describe 
the physical performance outcomes (Handgrip strength, balance, flexibility, cardiovascular 
endurance, lower limb dynamic height and power, core strength and aerobic capacity) and by 
the sub-groups. Statistical differences were determined by a pre-set alpha level of 0.05 by 
Chi-Square tests (for categorical variables) and Independent t-tests (for continuous variables). 
To assess potential bias due to attrition (missing data), we tested statistical differences 
between those who did not complete the follow-up and those who completed all three time-
points (T1-T3) according to baseline characteristics and performance using the above tests as 
appropriate. 
To determine the independent effect of each covariate on physical performance at baseline, 
we used ANOVAs and Independent t-tests to assess whether a significant correlation was 
observed between the covariates and the physical performance of the participants. The 
baseline Z-score was also analysed against the covariates to examine which sub-group had 
dropped out at T1 and who were more likely to finish the study. 
The mixed model analysis was conducted to determine the effect of time on physical 
performance, adjusting for significant confounders (Country, gender, ID level, and BMI). As 
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time and age were interrelated, we only included one variable (age). The choice of a mixed 
model was deemed appropriate because we had looked at the raw data collected during the 
combined three-year period, including the fixed and random effects as well as the missing 
values from each variable relative to the research questions across the cohort. Therefore, the 
mixed model allowed for adjustment to obtain the best fit for analysis, graphing, and 
tabulation of data. The mixed model also assessed whether sports participation inside-and-
outside-of-school and peer support correlated with the physical performances from T1-T3. 
 
Table 3.2  Summary of the tests used in statistical analysis. 
Section Study Focus Analysis 
4.1 Comparisons of Reporting 
by Country  
Frequency Counts 
4.1 Characteristics of Cohort 
Completion Rate by Country 
Independent t-tests 
4.1.1  Characteristics of Cohort at 
Baseline  
Frequency Counts 
4.1.1  Correlation between 
Physical Tests in Cohort at 
Baseline 
Independent t-tests and One-
way ANOVA 
4.1.1 Correlation between 
Physical Tests at Baseline by 
Age 
One-way ANOVA 
4.3.2 Predictors of Physical 
Performance over Three 
Years 
Linear Regression and Repeated 
ANOVA 
4.4.1 Correlation between Peer 
Support and Sports 
Participation over Three 
Years 
Linear Regression and Repeated 
ANOVA 
4.4.3 Independent Effect of Sports 
Participation and Peer 
Support on Physical 
Performance at Baseline 
One-Way ANOVA, Chi-
Squared Test 
4.4.5 Combined Physical Test 
Score of Cohort with 
Predictors and Adjusted for 
Confounders over Three 
Years 




4 Chapter 4: Results 
 
 
      4.1        Completeness of questionnaire and physical testing  over the three-year  
Completion status of the questionnaires and physical performance tests from T1 to T3 are 
presented in Table 4.1 and Table 4.2. Out of the 395 CAID who enrolled in the study, nearly 
all (98%) had completed the questionnaires and physical tests (95.7%) at baseline. The 
completion rate was slightly higher in Canada than Australia for both questionnaires (99% vs 
97%, respectively) and physical testing (98.6% vs 94.2%, respectively), However, at T2, 
nearly a third of the cohort dropped out of completing both the questionnaire and the physical 
tests. The questionnaire completion rate of the Canadian cohort was much lower (57%) than 
the Australian cohort (70%) and this was true also for the physical testing (70% vs 63%, 
respectively). At T3, the completion rate for the questionnaire and physical tests was reduced 
further for the whole cohort resulting in nearly half of the initial cohort completing the 
questionnaire and 60% completing the physical testing. Completion rates were higher for 
questionnaire and physical testing in the Australian cohort (59.7% and 60.3%, respectively), 
compared to the Canadian cohort (50.7% and 58.5%, respectively). Overall, the number of 
participants that partly or totally completed the questionnaire and tests across all three years 
was just over half of the total cohort, (50.9% for questionnaire and 54% for physical 
performance tests); Totally and partial completion of questionnaires was much higher for 






* between countries test p<0.05 
Table 4.1 Level of completion of questionnaires and physical performance tests among cohort participants across the three-year study 
 Total cohort* N=395 (%) Australian students* N=253 (%) Canadian students* N=142 (%) 
Questionnaire    
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  Physical Performance Tests    




























Table 4.2  Significance of questionnaires and physical performance tests among cohort participants 
across the three-year study 
 Australian students* (N=253) 
(%) 
Canadian students* (N=142) (%) 
Questionnaire   




    p-value = .163   




   p-value = .001   




   p-value = .084   
  Physical Performance Tests   




   p-value = .034   




   p-value = .180   








        4.1.1        Characteristics of the cohort at baseline (T1) 
Table 4.3 presents the cohort profile at baseline and by country. In the whole cohort, there 
were more participants in the 16+ age group (34.2%), which was influenced by the much 
higher proportion of students aged 16 years or above in the Canadian cohort (52%) than the 
Australian cohort (~24%). The majority (60%) of the cohort were males. The male-female 
ratio in the Australian cohort was 2 to 1 whereas the Canadian cohort presented an equal ratio 
of males to females. The ID severity level of the cohort showed an almost equal amount of 
mild and moderate participants, with the Australian cohort displaying over half of their cohort 
having mild ID, whereas over half of their Canadian counterparts having more moderate 
levels of ID.  
Most of the severe ID participants were also in the Canadian cohort, concurrently, a higher 
proportion of moderate ID participants had also been in the Canadian cohort. The Canadian 
cohort were primarily enrolled in Specialised Classes within mainstream schools integrated 
with TDP. However, over a quarter (28.9%) of the Canadian cohort were in Specialised 
Schools catering for more moderate and severe CAID. The Australian cohort had none of 
their participants in Specialised Schools, but rather, were predominantly enrolled in 
Specialised Classes within mainstream schools and had more students enrolled in Regular 
Classes than the Canadian cohort. On the other hand, 30% of the Australian cohort had no 




Table 4.3 Main characteristics of the cohort and by country at baseline (T1) 
Age in the year of enrolment (Years) All cohort* (N=395) (%) Australian cohort* (N=253) (%) Canadian cohort* (N=142) (%) 
  11-13.99 82 (20.8) 55 (21.7)* 27 (19.0) 
  14-15.99 118 (29.9) 78 (30.8)* 40 (28.2) 
  16+ 135 (34.2) 60 (23.7) 75 (52.2) 
Gender    
  Male 238 (60.3) 168 (66.4)* 70 (49.3) 
  Female 154 (39.0) 82 (32.4) 72 (50.7) 
Severity of ID    
  Mild 174 (44.1) 138 (54.5)* 36 (25.4) 
  Moderate 178 (45.1) 99 (39.1) 79 (55.6) 
  Severe 10 (2.5) 2 (0.8) 8 (5.6) 
Educational type    
  Regular Class 24 (6.1) 22 (8.7)* 2 (1.4) 
  Specialised Class 244 (61.8) 151 (59.7)* 93 (65.5) 
  Specialised School 41 (10.4) 0 (0) 41 (28.9)* 
  Other 8 (2.0) 4 (1.6) 4 (2.2) 
*Numbers not the total sum of cohort due to missing data. 
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*Numbers not the total sum of cohort due to missing data. ¥ p<0.005  
Table 4.4 Correlates of physical tests in cohort at baseline (T1) (Independent t-tests and One-way ANOVA) 
 Handgrip Strength-
Test (Kg) 
Balance Beam Test 
(secs) 
Sit-and-reach 
flexibility Test (cm) 
6-Minute Walk Test 
(m/6min) 
Squat Jump Height 
(cm) 
Squat Jump Force 
(N/kg) 
Sit-up Test (n/30s) Speed Test (s/25m) 
Total cohort* 
(N=395) 
Mean (N) Mean (N) Mean (N) Mean (N) Mean (N) Mean (N) Mean (N) Mean (N) 
















Country         
  Australia     24.62 ¥ 
(235) 




   489.81 ¥ 
(216) 
  18.90 ¥ 
(209) 
   22.11 ¥ 
(209) 
   11.75 ¥ 
(211) 
  6.45 ¥ 
(223) 
















Sex         




 20.04  
(188) 
    492.00 ¥ 
(212) 
   19.19 ¥ 
(199) 
   22.12 ¥ 
(199) 
   10.87 ¥ 
(208) 
   6.43 ¥ 
(213) 
















ID level         
































  Mild    21.20 ¥ 
(165) 




    506.00 ¥ 
(154) 




   12.00 ¥ 
(152) 




        





























































































Mean (N) Mean (N) Mean (N) Mean (N) Mean (N) Mean (N) Mean (N) Mean (N) 
 Age         




















































       4.2        Baseline physical performance test measures 
Table 4.4 and Table 4.5 present the findings from the physical performance tests and 
according to demographics and health-related factors (i.e., the potential confounders) at 
baseline. As manifested, a total of 24 participants had failed to participate in any of the 
physical tests and thus were attributed as missing data. The non-completion of physical 
performance tests was higher with the progression of the tests from Handgrip to the 25-metre 
Speed test. The baseline results demonstrate that the SRF, SJH, and SJF tests were also the 
least performed tests in the cohort, contributing to greater missing values in T2 and T3. The 
SRF test possessed the least number of participants completed at baseline, whilst the 
Handgrip strength test recorded the most overall.  
The Australian participants, on average, outperformed their Canadian counterparts in all 
physical tests apart from the SRF test. The male participants also outperformed their female 
counterparts in most of the tests, also except for the SRF test. The SRF test continued the 
trend as an outlier by being performed better by the severe ID group compared to the 
moderate ID group, who fared better than the mild ID group. However, the trend was 
reversed for the other physical tests as the mild group performed better than both other 
groups in all seven other physical tests.  
 
               4.2.1        Level of fitness at baseline in association with correlates 
Country 
For the differences between countries overall, the Australian participants had, on average, 
outperformed their Canadian cohort in all but one physical performance test; the SRF test, 
although this was not statistically significant (p-value = .467). Additionally, the results for the 
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7 physical performance tests that the Australian participants fared better than the Canadians 
participants were all statistically significant; Handgrip strength (p-value = .000), SRF (p-
value = .000), 6MWT (p-value = .000), SJH (p-value = .000), SJF (p-value = .002), Sit-up (p-
value = .000), and 25m Speed tests (p-value = .000). The Australian cohort had more 
participants (253) compared to the Canadians (142), although the latter had a higher 
proportion of moderate and severe ID participants.  
 
Gender 
Similarly, for the differences between genders, the males, on average outperformed their 
female counterparts in all tests excluding the SRF test; where the female participants fared 
better on average and was statistically significant (p-value = .000). All other tests except for 
the Balance Beam test (p-value = .127) were also statistically significant (p-value: Handgrip-
strength = .000; 6MWT = .000; SJH = .000; SJH = .002; 25m Speed = .000; Sit-up = .000). 
Two-thirds of the Australian cohort were male (66.4%) compared to their Canadian 
counterparts which had an almost equal ratio (50.7 males; 49.3% females). 
 
Age group 
The age groups were shown to be mostly consistent across all age groups; as expected, the 
16+ participants would excel in the Handgrip Strength test and was statistically significant (p 
value= .000). The 25m Speed test was also demonstrated to be statistically significant (p-
value = .027), although was performed the best by the 11-13.99 age group. The 11-13.99 age 
group on average outperformed the other age groups in the 6MWT (491.53m/6min), the Sit-
up (10.13n/30s), and the speed test (6.60s/25m), which were not statistically significant. The 
14-15.99 age group were only dominant in one test on average; the Balance Beam test 
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(20.78s), which was also not statistically significant. The 16+ age group had also excelled in 




The differences in the level of ID on the baseline performance measures were shown to be in 
favour of the mild group for all physical tests except for the SRF test where the severe group 
had on average fared better, albeit insignificantly (p-value = .883). All other tests were 
performed the best by the mild group and were statistically significant (p-value of Handgrip 
strength, Balance Beam, 6MWT, SJH. Sit-up and 25m Speed tests are all .000) except for the 
SJF test (p-value = .123). The increasing severity of ID had reduced the mean scores and 
physical test performance except for the 25-metre Speed test in which more participants with 
moderate ID completed the test compared to the mild ID group; however, the mild group still 
performed better on average and was statistically significant. A visual drop-off of completion 
for the moderate and severe ID groups was exhibited, more specifically for the severe ID 
group with a total of 9 participants completing both the Handgrip and Balance Beam test 
declining to 6 participants in the SRF and 6MWT, despite outperforming their moderate and 
mild counterparts on average in the flexibility test.  
 
BMI 
BMI was shown to have mixed results across the physical performance tests; Participants 
who were classified as being overweight scored the highest on average in Handgrip strength 
(30.94kg and the 6MWT (513.26m), with the former being statistically significant (p-value = 
0.00). The participants in the underweight group fared better in 4 out of the 7 tests; Balance 
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Beam (15.30s), Squat Jump Height (SJH) (20.01cm), Squat Jump Force (SJF) (22.30N/kg), 
and the 25m Speed test (6.24s); yet only the SJH test was statistically significant (p-value = 
0.05). Interestingly, the healthy group had only outperformed their cohort in two exercise 
tests; the SRF (22.31cm) and Sit-up tests (12.42n/30s); with only the latter being statistically 
significant (p-value = 0.03). Unsurprisingly, the obese group did not perform the best in any 
of the 8 physical tests, although on average had not performed the worst in two tests: the 
Handgrip strength and the SRF tests. 
The participation rate for the severe ID group fell to just 3 participants for the SJH and SJF 
tests, which displayed similar declines in participation for both the moderate and mild ID 
groups. The decline in participation for the physical tests had been similarly expressed across 
the cohort from the Handgrip strength to the SJH and SJF tests as 47 participants failed to 
perform the latter physical tests at baseline and therefore were lost to follow-up. On average, 
Australian males with mild ID recorded the best results for the baseline physical tests 
excluding the flexibility test in which Canadian females with severe ID were shown to have 









         4.3 Trajectories in physical performance for the cohort 



















Figure 1. Adjusted mean change (95% CI) of Handgrip strength 











































Figure 2. Adjusted mean change (95% CI) of the Balance Beam 




















Figure 3. Adjusted mean change (95% CI) of the Sit-and-Reach 





























Figure 4. Adjusted mean change (95% CI) of the Six-Minute-





     4.3.2        Differences in physical performance trajectories between 
























































Figure 9. Adjusted mean change (95% CI) of Handgrip strength 







































Figure 10. Adjusted mean change (95% CI) of the Balance 



































Figure 11. Adjusted mean change (95% CI) of the Sit-and-


























































Figure 12. Adjusted mean change (95% CI) of the Six-Minute-



























































Figure 13. Adjusted mean change (95% CI) of the Squat Jump 








































Figure 14. Adjusted mean change (95% CI) of the Squat Jump 















































Figure 15. Adjusted mean change (95% CI) of the Sit-up test 


































Figure 16. Adjusted mean change (95% CI) of the 25m Speed 




The data from the mixed model analysis of the results from T1 to T3 displays the independent 
effect of each of the covariates (age, country of origin, gender, level of ID, BMI) on the 
change in physical performance of the cohort over time in Table 4.6. The results for the 
cohort for all three timepoints exhibit that Australia, males, and those with severe ID group 
are the reference points for the variables and the other categories display an adjusted average 
varying from the reference point, with a positive number indicating a higher score and 
negative number indicating a lower score. 
Country 
The country of origin of the participants was a significant predictor of physical performance 
trajectories for all tests except for the SRF test. Interestingly, the SRF test was the only test in 
which the Canadian participants performed better on average than their Australian cohort, by 
.134cm, and thus was statistically insignificant (p-value = .898). The Handgrip strength test 
demonstrated that the Canadian cohort exerted 2.66 kilograms (kg) less than their Australian 
counterparts on average and was statistically significant (p-value = .004). The Balance Beam 
test highlighted that the Canadians needed on average 11.31 seconds longer per year than the 
Australians (p-value = .000). Additionally, the Canadians had walked less in the 6MWT by 
an average of 18.09m/6min (p-value = .034) and had less height and force in the SJH and SJF 
tests by 2.03cm (p-value = .001) and .712 Newtons/kilogram (N/kg) (p-value = .023), on 
average and per year, respectively. Finally, the Canadians also performed 4.92 fewer sit-ups 
(p-value = .000) and took 1.03 seconds longer in the 25m Speed test (p-value = .000) on 





Between sexes, the males excelled in seven out of the eight physical performance tests on 
average: with six being statistically significant. The only test that the females outperformed 
the males was in the SRF test, with the females having a longer reach on average than the 
males by 1.87cm per year of follow-up and was statistically significant (p-value = .037). 
Contrastingly, the males exerted on average 8.39kg more in the Handgrip strength; needed 
.805 seconds less to walk across the Balance Beam; walked 36.12m/6min more per year in 
the 6MWT; had higher height and larger force in the SJH and SJF by 4.28cm and 1.31N/kg; 
performed 2.80 more Sit-ups and ran 1.62 faster in the 25m Speed test than the females, per 
year and respectively. These tests were also statistically significant (All had p-value = .000) 
except for the Balance Beam test (p-value = .259). 
 
ID level 
In between the ID severities, the mild group outperformed the moderate and severe groups in 
seven out of eight of the physical performance tests; six of which were statistically significant 
(p-value: Handgrip strength = .000; Balance Beam = .002; 6MWT = .000; SJH = .010; Sit-up 
= .000; 25m Speed = .013). On average and in comparison to the severe group, the mild 
group exerted 13.17kg more in the Handgrip strength; needed 6.91 seconds less to walk 
across the Balance Beam; walked 136.43m more in the 6MWT; had a higher SJH and SJF by 
7.30cm and 2.51N/kg; performed 7.54 more sit-ups and finished the 25m Speed test 2.15 
seconds faster, respectively. Contrarily, the severe group had performed the best SRF test by 
.211cm (p-value = .903) and .372cm (p-value = .944) more on average than the moderate and 
mild groups, respectively; however, were not statistically significant. On average and 
compared to the severe group, the moderate group exerted 6.83kg more in the Handgrip 
strength; needed .898 seconds less to walk across the Balance Beam; walked 93.11m more in 
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the 6MWT; had a higher SJH and SJF by 4.74cm and 2.11N/kg; performed 3.70 more sit-ups 
and finished the 25m Speed test .870 seconds faster, respectively. The moderate group 
excelled in comparison to the severe group in all tests except for the SRF, although only three 
were statistically significant; Handgrip strength (p-value = .009), 6MWT (p-value = .000) and 
the Sit-up test (p-value = .011). 
 
BMI 
The BMI variable was calculated incrementally in the mixed model analysis to see the 
changes in performance over the three years. The BMI variable was shown to be statistically 
significant in six out of the eight physical tests. With every increase of unit in BMI, the 
participants had: increased their Handgrip strength by .226kg. (p-value = .000); walked 
2.33m less in the 6MWT (p-value = .000); a lower SJH by .243cm (p-value = .000); a lower 
SJF of .083N/kg (p-value = .000); performed .083 less sit-ups (p-value = .007) and ran .046 
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(-5.91; -3.93)  
1.03 
 (.472; 1.58) 
  p-value .004 .000 .898 .034 .001 .023 .000 .000 
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  p-value .000 .079 .249 .000 .000 .000 .007 .003 
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4.4       Sports participation and peer support  
 
         4.4.1        Sports participation and perceived peer support data completeness   
Before examining the effects of peer support and sports participation on the physical 
performance tests, we examined the availability of the data each year. Appendix C reveals the 
level of completeness and missing data for the questionnaires and physical performance tests 
at baseline (T1). Baseline proportions for the sports participation rates both inside and 
outside-of-school in addition to the peer-support variable were shown to be quite positive; 
75.9% of the total cohort (76.3% Australian; 75.4% Canadian) responded with “Yes” to 
playing sports inside-of-school and only 12.2% (48 participants) were missing data. 
Meanwhile, the OOSS participation rate was marginally lower but still favourable with 
55.7% reporting “Yes”; with the Canadians having a higher proportion (64.1%) participating 
in OOSS than the Australians (51.0%) and only 46 participants (11.6%) reported as missing 
data. The peer support variable “Everybody wants to play with me” revealed that the 
“Agree” group was dominant with 60.3% (56.1% Australian; 64.1% Canadian) in favour of 




Figure 17 displays the proportion of the cohort (and independent of country) indicating 
whether they participated in sports inside and outside-of-school at T1. The figure reveals that 
the Canadian cohort had a marginally higher proportion of inside-of-school sports 
participation (89%) compared to their Australian cohort (85%). Moreover, the Canadian 
cohort had a substantially higher proportion in OOSS participation (75.8%) compared to their 
Australian cohort (56%). Chi-squared tests determined that these calculations to be 
statistically significant (p-value = <0.01). 
 
Figure 18 illustrated the distribution of the perceived peer-support variable for the whole 
country and independent of country at T1. The Canadian cohort was also shown to be more 
proportionately in favour of the “Agree” group (78%) in comparison to their Australian 
counterparts (60.2%). The Australians were also more likely to be indecisive about the peer-
support variable, with a quarter (25%) picking “In-between” compared to the Canadians 
(13.8%).  The Australians were also more likely to be unfavourable towards the perceived 
peer-support variable, with 14.8% in the “Disagree” group compared to just 8.2% for the 
Canadian cohort. Chi-squared calculations determined that this analysis was also statistically 




Table 4.7  Level of significance for sports participation and perceived peer support of the cohort across three-year study (T1-T3) 
Sports participation and peer support variables 
(Year) 
Australian cohort (N=253) (%) Canadian cohort (N=142) (%) 
“Do you practice sport when you are at school?”   
  Yes (T1) 193 (76.3) 107 (75.4) 
  No (T1) 34 (13.4) 13 (9.2) 
    p-value = .283   
  Yes (T2) 134 (53.0) 56 (39.4) 
  No (T2) 30 (11.9) 14 (9.9) 
    p-value = .760       
  Yes (T3) 113 (44.7) 56 (39.4) 
  No (T3) 27 (10.7) 10 (7.0) 
    p-value = .471   
“Do you practice sport when you are not at 
school?” 
  
First Year   
  Yes (T1)   129 (51.0)*    91 (64.1)* 
  No (T1) 100 (39.5) 29 (20.4) 
    p-value = .000   
  Yes (T2) 80 (31.6)   43 (30.3)* 
  No (T2) 86 (34.0) 26 (18.3) 
    p-value = .048   
  Yes (T3) 69 (27.3) 41 (29.0) 
  No (T3) 73 (28.9) 26 (18.3) 
    p-value = .089   
“Everybody wants to play with me”   
  Disagree (T1) 35 (13.8) 10 (7.0) 
  In-between (T1) 59 (23.3) 17 (12.0) 
  Agree (T1) 142 (56.1)* 96 (67.6)* 
    p-value = .002       
  Disagree (T2) 22 (8.7) 8 (5.6) 
  In-between (T2) 46 (18.2) 8 (5.6) 
  Agree (T2) 100 (39.5)* 54 (38.0)* 
    p-value = .008   
  Disagree (T3)  14 (5.6) 9 (6.3) 
  In-between (T3) 40 (15.8) 8 (5.6) 
  Agree (T3) 86 (34.0)* 48 (33.8)* 
    p-value = .043   
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4.4.3 The association between sports participation, peer support and physical 
performance at baseline 
The results presented in Table 4.8 reveal the means and standard deviations of each physical 
performance test for the cohort at baseline according to the level of OOSS participation and 
peer support covariates. The data reveals that students who participated in OOSS on average, 
outperformed those that did not in all physical tests except for the Balance Beam and the Sit-
up tests. Despite the participants overwhelmingly participating in OOSS (53.6% vs. 32.7%) 
the differences between the physical performance means were minor. The individual tests at 
baseline display varying numbers of completion; as the Handgrip strength test had seen the 
maximum number of participants complete the test and slowly declining as the tests progress 
and increase in complexity. The SRF test also saw the least number of participants overall 
and between both OOSS response groups. 
The physical performance tests at baseline in association with the exposure of the peer 
support variable (“Everybody wants to play with me”) in Figures 17 and 18 as well as Table 
4.8 present an overwhelming majority of participants (57.72%) responding with “Agree” to 
perceived peer support, demonstrating a similar trend to the OOSS participation variable. 
Despite the positive response to the peer support variable, the “Agree” group failed to excel 
in any of the physical performance tests. The “Disagree” group outclassed the other groups 
in the Handgrip strength test on average; the “Does not understand the statement” group 
performed the best in the SRF test whilst the other six tests were shown, on average to be 
excelled by the “In-between” group which comprised 18.48% of the cohort. Participant 
attrition was also examined amongst the peer support variable, as the “Agree” group had seen 
a loss of 30 participants from the Handgrip to the SRF tests.  
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These physical performance results at baseline indicate that although OOSS participation was 
shown to improve physical performance in six out of eight of the tests, it was only an 
inconsequential difference. The peer support variable also failed to establish an association 
between positive peer support and greater trajectories achieved in the physical tests and thus 








*Numbers not the total sum of cohort due to missing data.
Table 4.8 Independent effect of sports participation and perceived peer support variables on physical performance at baseline (T1) 
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    4.4.4        The changes in sports participation and peer support from T1-T3 
Across the three-year study, the participation rate for sports participation in school dropped 
from over three-thirds of the entire cohort to just under 50% by the T2 and 42.8% in T3. The 
number of missing participants also increased markedly from 48 in T1 to 161 and finally 189 
in T2 and T3, respectively. Similar results were displayed for both the Australian and 
Canadian cohort, independently; 26 and 22 missing participants in T1 which increased to 89 
and 72 in T2, and finally 113 and 76 in T2 for the Australian and Canadian participants, 
respectively. The sports participation rate (shown in Table 4.7) for sport inside-of-school for 
the Australian students dropped from over two-thirds in the first year, to 53% and 44.7% in 
the second and third year, respectively. The Canadian cohort had a rate of sports participation 
inside-of-school of 75.4% at T1 but dropped considerably to 39.4% for both T2 and T3. 
Strangely, the numbers that said “No” did not change across the years and bolstered the 
effect of drop-out on the cohort results. 
 
The OOSS participation rate illustrated an identical trend to that of inside-of-school sports 
participation, although had a far less participation rate at every year. For the overall cohort, 
the OOSS participation rate was 55.7% at T1 and quickly fell to 31.1% at T2 to 27.8% at T3. 
The Australian cohort saw similar rates to that of the overall cohort but had a lower OOSS 
participation rate compared to the Canadian cohort, which had 64.1% of the participants 
engaging in OOSS at T1. However, the continuing trend of participant drop-out resulted in 
the participation rates for T2 and T3 to be comparable to the overall cohort. The rates of 
participants not engaging in OOSS also decreased over time overall and for the Australian 
participants independently, albeit increasing marginally for the Canadians. This can also be 
attributable to the increasing rate of drop-out from T1 to T3. 
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The level of perceived peer support was viewed as positive by most of the participants, with 
60.3% of the cohort agreeing with the question at T1 compared to those that disagreed at 
11.4%. The drop-out of participants saw the “Agree” group decline to 39% and finally 34% 
at T2 and T3, respectively. Both the “Disagree” and “In-between” groups showed similar 
rates of decline over the three years. At T1, the Canadian participants had higher rates of 
perceived peer support (67.6%) compared to their Australian counterparts (56.1%), however, 
both countries quickly fell to match the overall peer support percentages at both T2 and T3 
due to participant attrition. 
 
   4.4.5        The independent effect of sports participation and peer support in 
explaining trajectory fitness 
As the baseline results determined that the peer support variable failed to establish a 
correlation between peer support and greater physical performance and the OOSS showed a 
negligible impact on the physical performance tests, we examine the effect of these variables 
on the physical performance over time. 
Table 4.9 illustrates a mixed model analysis of the Z-scores (using the Z-Score Fitness Mean 
variable) for the physical performance tests performed by the cohort over the three-year study 
with the sports participation and peer support covariates adjusted for the potential 
confounders. For the sports participation covariates, “Yes” was made the reference point and 
after adjusting for the confounding variables, those who did not practice OOSS had an 
average physical performance Z-score which was 0.06 lower than the equivalent value than 
those who participated in OOSS. This difference is statistically significant (as the 95% CI 
does not include 1), but with a p-value of .047 it may be too insignificant to be of practical 
importance. Conversely, the Z-score for those who practised sports at school was 0.05 lower 
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than the “No” group, on average after adjusting for confounders, but with a p-value of .207 
and thus making the inside of school sports covariate non-significant.  
The effect of peer support, “Everybody wants to play with me” showed that the “Agree” 
group was the reference and after adjusting for the confounding variables, both the 
“Disagree” and “Does not understand the statement” groups displayed a lower physical 
performance Z-score by 0.4 and 0.3 on average, but presented p-values of .361 and .608, 
respectively. Conversely, the “In-between” group had a higher Z-score by an average of 0.3, 
after adjusting for confounders but revealed a p-value of .361. The differences amongst the 
groups for the peer support covariates in comparison to the “Agree” group are therefore all 
not statistically significant.   
Overall, the mixed model analysis revealed that only the OOSS participation covariate was 
statistically significant, after adjusting for the confounders (p=.047), although, both the sport 








Table 4.9 Z-score of mean for all physical performance tests performed by cohort with peer support and sports participation variables adjusted 
for confounders (T1-T3) (Mixed model analysis) 
 Z-score for mean total of all physical performance tests in the cohort. 
Covariate* Beta-coefficient (95% CI) p-value 
“Do you practice sport when you are not 
at school?” 
 .047 
  Yes Reference Reference 
  No -.064063 
(-.127207; -.000919) 
.047 
“Do you practice sport when you are at 
school?” 
 .207 
  Yes Reference Reference 
  No .050072 
(-.127977; .027832) 
.207 
“Everybody wants to play with me”  .455 
  Agree Reference Reference 
  In-between .035219 
(-.040391; .110830) 
.361 
  Disagree -.026426 
(-.127708; .074857) 
.608 





Figures 1-16 illustrate physical performance tests adjusted for the potential confounders 
(Gender. BMI, Country of origin, age, and severity of ID) from T1-T3 and the comparison 
between the Australian and Canadian students, independently.  
Figure 1 depicts that the cohort improves linearly across the 3-years of testing, with a mean 
handgrip strength score of 18.4kg (95% CI [16.6; 20.2]) at T1 improving to 19.5kg [17.7; 
21.3] at T2, and finally to 21.0kg [19.1; 22.8] at T3. Figure 9 shows an improvement for both 
countries with a mean score of 17.4kg at T1, 17.7kg at T2 and 19.4kg at T3 for the Canadian 
cohort, whilst the Australian cohort displayed a mean score of 19.6kg at T1, 21.0kg at T2 and 
22.5kg at T3, respectively.  
Figure 2 illustrates the mean average time for the Balance Beam test at T1 was 24.0s [22.5; 
25.5], decreasing slightly to 22.7s at T2 [21.2; 24.3] and again at T3 with a mean average of 
20.0s [18.4; 21.6]. Independent of country, Figure 10 presents a plateauing trend for the 
Canadian cohort with a mean time of 28.4s at both T1 and T2 and 28.0s at T3, whereas the 
Australian cohort had decreased linearly from the T1 mean time of 19.0s to 17.1s at T2, and 
finally 12.7s at T3, respectively.  
Figure 3 presents the cohort’s mean score for the SRF test which declines from 21.4cm 
[19.4; 23.5] at T1 to 20.9cm [18.8; 23.0] at T2 and again to 20.5cm [18.4; 22.6] at T3. 
Independently, the Australian and Canadian students displayed mean reach scores decreasing 
for both cohorts from T1-T3 (Figure 11). The mean scores for the Canadian cohort were 
21.5cm at T1 and 20.7cm for both T2 and T3 whilst the Australian cohort demonstrated a 
mean reach of 21.3cm at T1, 20.9cm for T2, and 20.4cm for T3, respectively. (Figure 11). 
Figure 4 illustrates the distance covered in the 6MWT by the cohort. The mean distance at 
T1 was 430.0m/6min [412.3; 447.8], decreasing to 408.4m/6min [390.0; 427.0] at T2, and 
finally 382.0m/6min [368.0; 401.4] at T3. Figure 12 reveals that the Canadian cohort 
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covered an average distance of 419.7m/6min at T1, reducing to 394.6m/6min at T2 and 
380.1m/6min at T3. Similarly, the Australian students had decreased from a mean of 
439.6m/6min at T1 to 419.9m/6min at T2 and finally 385.8m/6min at T3. 
Results from T1-T3 as shown in Figure 5 presents a T1 mean height of 14.9cm [13.0; 16.7], 
increasing to 15.0cm [13.2; 16.9] at T2, and again at T3 with a mean height of 15.5cm [13.6; 
17.3]. Figure 13 illustrates the Canadian students achieving a mean height of 13.8cm at T1, 
14.4cm at T2, and 14.2cm at T3, respectively, and depicting a plateau. Their Australian 
counterparts, however, attaining mean heights of 15.9cm at both T1 and T2, and finally, 
16.6cm at T3, displayed a slight improvement (Figure 13). 
The SJF results presented in Figure 6 display the mean score of the cohort at T1 was 
20.0N/Kg [19.6; 21.5], 20.0N/Kg [19.0; 21.0] at T2 and, finally 20.3N/Kg [19.4; 21.3] at T3. 
Independent of country, Figure 14 presents findings that the Canadian students achieved 
mean scores of 20.1N/kg at T1, 19.9N/Kg at T2, and finally 20.1N/Kg at T3, respectively. In 
comparison, the Australian cohort achieved a mean score of 21.0N/Kg at T1, 20.3N/Kg at T2, 
and finally 20.7N/Kg at T3 (Figure 14). Both countries experienced a slight dip in averages 
at T2.  
Figure 7 illustrates the mean change of the Sit-up test from T1 to T3 with 6.6 sit-ups 
completed at T1 [5.6; 7.6], to 7.4 at T2 [6.4; 8.4], and 6.8 sit-ups at T3 [5.8; 7.9]. The overall 
cohort showed an increase at T2 but decreased at T3. Figure 15 depicts a linear decrease for 
the Canadian cohort, with mean scores of 4.9 sit-ups at T1, 4.5 at T2, and finally 3.8 sit-ups at 
T3. Meanwhile, their Australian counterparts increased linearly with 8.8 sit-ups at T1 and 
10.2 at T2 but plateaued at T3 with a mean score of 9.7 sit-ups (Figure 15). 
Figure 8 presents the results the mean times for the completed 25m Speed test at T1 was 7.9s 
[7.3; 8.4], at T2 was 7.7s [7.3; 8.3], and at T3 was 7.8s [7.2; 8.4], depicting a negligible 
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decrease of 0.1s on average. Independent of country, the Canadian students achieved mean 
times of 8.3s average for both T1 and T2, and 8.2s at T3, whilst the Australian cohort attained 
mean times of 7.3s at T1, 7.2s at T2, and 7.3s at T3, respectively (Figure 16). Despite the 



















5 Chapter 5: Discussion 
 
 
      5.1        Main findings of the thesis 
This longitudinal study was the first project conducted in Australia (in collaboration with 
Canada) aimed at identifying the school, parents, and personal-related factors that can best 
cultivate positive psychosocial and physical outcomes for children and adolescents with 
intellectual disabilities (CAID). In this secondary analysis, we aimed to determine the 
trajectories in physical performance in various fitness domains of CAID from Australia and 
Canada and to determine whether sports participation in and out of school hours, as well as 
perceived peer support, had influenced these trajectories. Therefore, this chapter synthesises 
the results from the quantitative mixed model analysis of the dataset within the context of 
currently available literature. 
The key findings found that firstly, the outside-of-school sports (OOSS) participation rates, 
on average, were higher in the Canadian cohort, despite having far fewer participants than 
their Australian counterparts (35.9% of the total cohort). This illustrated that the Canadians, 
on average, participated in OOSS more than the Australians. Improvements over time were 
seen in the Handgrip strength and flexibility test for all participants. Improvements were also 
seen in the balance and dynamic height (from the SJH test) in the lower body for Australians, 
independently. Stagnations and declines were present in most of the tests observed from T1-
T3 with the 6MWT, dynamic power (SJF) for the lower body, core strength, and speed tests 
failing to improve for all participants. Although the Canadian cohort were older than the 
Australian cohort at recruitment, the Australian participants performed better on average at 
baseline and through T2 to T3 in all physical performance tests except for the flexibility tests. 
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Secondly, Males also performed better than females in all tests except for the flexibility test. 
The mild ID group outperformed the moderate ID group in all physical tests, except for 
flexibility and likewise the moderate had outclassed the severe ID group in all tests aside 
from the flexibility test. 
Thirdly, the students that participated in OOSS performed better in all the physical 
performance tests compared to those that did not engage in OOSS. It was demonstrated that 
OOSS participation overall fared worse compared to participants who participated in sports 
inside-of school; however, the inside-of-school sports participation variable was statistically 
non-significant (p-value = .207). Despite this, the students that participated in OOSS did 
perform better on average than those that did not engage in OOSS from T1 to T3 in the 
physical performance tests, except for the balance and core strength test. 
 
Finally, the perceived peer support variable demonstrated that the participants who agreed 
with being included by their typically developing peers (TDP) had failed to outperform in any 
of the physical performance tests, conversely, the participants that were indecisive about their 
peer support excelled in 6 out of 8 tests from T1 to T3. These findings suggest that although 
OOSS participation proved to be mostly successful in improving physical performance, the 
peer support variable failed to establish a temporal association with physical performance 





      5.2        Physical performance findings 
The mean age of the cohort at baseline was 15.07 (±1.67 years) with most of the participants 
falling into the 16+ years age group. The completion rates of physical performance tests at 
baseline were only insignificantly higher for the Canadian cohort who had 88.47% 
completion compared to 86.52% of their Australian counterparts, suggesting the 
representation of each cohort in the physical measurement was high and not differential. The 
current study demonstrated that the Australian participants excelled in 7 out of the 8 physical 
performance tests at baseline, having an average mean higher than that of the Canadian 
participants apart from the SRF test where they outperformed their Australian peers by an 
average of 0.65cm. Given the flexibility test score were significantly higher for those at 
moderate-to-severe ID, the differences between countries may be due to a higher 
representation of participants with greater-than-mild ID in the Canadian cohort. 
The tendency for less severe ID outperforming their more severe cohort is bolstered in the 
study by Golubovic´ et al. (2012) who in their 6-month physical fitness programme tested 87 
children in Serbia, both with (Borderline and Mild ID) and without ID. The authors found 
that the borderline participants (comparative to the mild participants in our study) 
outperformed their mild cohort and control groups in all physical fitness and endurance tests; 
similar to the current thesis, where the mild ID participants found positive results in their 
performance and outperformed their moderate and severe counterparts.  In the Balance Beam, 
Standing Broad Jump, Bent-arm Hang, Sit-up and Multistage 20-metre Shuttle Run tests 
completed by the participants, it was found that children with ID who completed the specially 
designed physical activity programme performed better than the control group who did not 
exercise, and improved significantly over the study period (Golubovic´ et al., 2012). 
Although the results for the CAID in the programme were still poorer than their TDP who 
were not involved in the exercise, longitudinal improvements were seen in the development 
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of the performance tests (Golubovic´ et al., 2012). Participants with borderline ID also 
showed to perform far better than their greater than mild ID peers and had the largest 
improvements over time in all of the physical performance and endurance tests (Golubovic´ 
et al., 2012). This, therefore, concurs with the findings from the current study where 
participants with mild ID outperformed their moderate and severe cohort in nearly all 
physical performance tests over time. 
Results of the physical performance tests for the cohort over the three-year study (as shown 
in Figures 1-8) saw the decline in the Handgrip strength, SRF, 6MWT, and SJF tests from T1 
to T3. Conversely, performance tests for the SJH, Sit-up, and 25m Speed tests improved, 
albeit slightly. Independent of country (Figures 9-16), the Australians improved linearly 
across the Handgrip strength, Balance Beam, and the SJH, with a slight improvement seen in 
the Sit-ups test. The Canadian students showed development in Handgrip strength, SJH, and a 
negligible improvement in the Sit-up test. Interestingly, despite the Canadians having a stable 
Balance Beam score average from T1-T3, the test saw an average difference of 11.31s 
between the Canadians and Australians, whereas other confounders displayed a difference of 
just fractions of a second. This demonstrates a huge disparity in skill level between the two 
countries as it suggests the Canadians needed a longer time to traverse the 5-metre Balance 
Beam. All other performance tests were shown to either plateau or decrease from T1 to T3. 
The decline in physical performance over time was also examined in a 30-year study by 
Hardy et al. (2015), who noted the decrease in the standing broad jump exercise (SBJ) results 
in Australian children (n = 7051) aged 9-15 years of age and without ID. As height, weight, 
and BMI had increased, the results for the children in 2015 were -4.6 to 11.0cm less than 
their peers in 1985 (Hardy et al., 2015). This decrease in SBJ was attributed by Hardy et al. 
(2015) to a potential decline in activities that build strength and fitness and replaced with 
sedentary activities during adolescence, particularly in boys from high and middle 
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socioeconomic backgrounds. Additionally, the increased prevalence of overweight/obesity in 
children and low adherence to Australian national physical activity recommendations could 
have contributed to the decline in SBJ in Australian children longitudinally (Hardy et al., 
2015). 
 
The results displayed for Hardy et al. (2015) non-ID students and the current study differ 
from literature examined in Chapter 2, such as the 4-year longitudinal study by Hartman et 
al. (2015) who saw a statistically significant linear trend improvement in Handgrip strength, 
Standing Broad Jump, Sit-up, and 20-Metres shuttle run tests among the children with ID. 
The authors attributed their findings on this trend to the maturation of the participants having 
a statistical significance with the linear increase of aerobic endurance and handgrip strength, 
and the less severe ID on average perform statistically significantly better than their more 
severe ID peers in the Hartman et al. (2015) study. Earlier research by Marta et al. (2012) on 
non-ID children and adolescents established that boys were on average superior to girls on 
tests of aerobic capability, speed, agility, and explosive isometric strength; which had also 
been present in the current study. Additionally, girls were on average superior to boys in 
flexibility and balance tests in Marta et al., 2012, which was comparable to the SRF test in 
the current cohort where the females excelled. This suggests that the biological differences 
between gender are universal. Nevertheless, the physical performance data presented in 
Hartman et al. (2015) displays similar performance for both girls and boys with CAID, 
however, this can be explained by the very small sample size of 22 girls in Hartman et al. 
(2015), compared to the current cohort of 154 girls with CAID, which therefore presents 
better evidence to demonstrate a gender difference. Both Marta et al. (2012) and Hartman et 
al. (2015) have concluded that spurts in improvements seen in their physical tests may be due 
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to the natural maturation in CAID which contributed to their improvement in aerobic capacity 
and/or physical fitness. 
In this study, we did not adjust for stages of maturation to account for its influence on 
physical performance trajectories, which is a limitation. We may have also missed these 
spurts of growth due to missing data from the second and last measurements by those who 
were the older children of the cohort and were lost from the last measurement due to finishing 
school. 
 
      5.3        Sports participation and peer support findings 
The role of peer support has been considered vital in enabling or to foster physical activity 
and sports participation in children and adolescents without disabilities by Reimers et al., 
(2019). Salvy et al., (2009) and Lau et al., (2016). These studies had all concluded that the 
presence of peers in a social and physical activity setting was associated with an increase in 
physical activity and sports participation in a wide range of children and adolescents 
(Reimers et al., 2019; Salvy et al., 2009 & Lau et al., 2016). Gender differences were found 
in Reimers et al. (2019), as boys reported having more physically active friends and 
perceived more peer support than girls which was expected as boys were likely to be more 
engaged in sports participation than girls and played with same-sex peers. The gap in 
research for CAID therefore allowed this study to investigate the relationship between peer 
support and sports participation on physical performance trajectories. 
 
Sports participation displayed a positive association with baseline physical performance; the 
cohort that participated in OOSS performed better than those that did not participate in all but 
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two physical performance tests, which were the Balance Beam and the Sit-ups test. 
Moreover, OOSS participation proved to predict better physical performance results across 
most tests over the three years, again except for the Balance Beam and Sit-ups tests. 
However, the differences in means for the physical tests were only marginal over the course 
of the three years. Similarly, the two tests that those who did not participate in OOSS had 
outperformed their counterparts in, the Balance Beam and Sit-up tests, displayed insignificant 
mean differences. This, therefore, means that the study did not find a definitive impact of 
OOSS participation as a determinant of trajectory for physical performance. This could be 
attributed to our sample being relatively small, given the large statistical variance in the tests. 
Although OOSS participation did have an impact on many of the physical performance tests, 
the need for a larger sample reinforces the importance of CAID participating in OOSS. In this 
respect, our findings are in line with many studies and interventions that underline the many 
physical benefits of taking part in sports as extra-curricular activities are accentuated by 
CAID taking part in sports from a younger age (Sorensen and Zarrett, 2014; Siperstein et al., 
2009; Stanish et al., 2016; Collins and Staples, 2017 & Grandisson et al., 2012). 
 
Many studies with non-ID children or adolescents highlighted the importance of peer-support 
to one’s emotional and physical health. According to Dill et al. (2004), children and 
adolescents who had experienced bullying, victimisation, and low levels of peer support were 
demonstrated to have potentially debilitating effects such as increased anger, depression, 
anxiety, low self-esteem, and social withdrawal. Janssen et al. (2004) also noted that children 
and adolescents who are overweight have a poor self-concept of their appearance and 
consequently interact less effectively with their peers, leading to further rejection and 
depression which could then exacerbate habits relating to obesity. However, whether feeling 
supported directly impacts physical performance has not yet been examined.  The baseline 
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physical tests in association with the peer support variable suggested that peer support was an 
insignificant factor in physical performance trajectories. The undecided group had vastly 
outperformed those that agreed with the statement in 6 out of 8 of the tests. The participants 
that agreed to the peer support variable did not demonstrate better results in any of the 
physical tests at baseline than the two other groups. Longitudinally, the mixed model analysis 
conducted on the physical tests in association with peer support and after adjusting for the 
confounders concluded that both the sport inside-of-school and the perception of peer support 
had little effect on physical performance. This means that the cohort from the current study 
did not confirm a significant association between feeling supported by their peers and their 
physical performance trajectories.  
 
This contradicts earlier literature, particularly the observational study by Siperstein et al. 
(2009), that examined the role of positive peer support, friendship, and social acceptance in 
improving physical performance trajectories and sports skills in CAID (n=29) alongside their 
TDP (n=38) in a 4-week long sports camp. The results from the Siperstein et al. (2009) study 
illustrated that the majority of CAID were accepted by their TDP, as 54% of the participants 
with ID received three or more “Hang-out-with” nominations similar to the 55% for their 
TDP. This meant that CAID and their TDP were both equally preferred as friends by their 
peers and in integrated team sports (Siperstein et al., 2009). Interestingly, this resulted in 
improvements made in sports skills and physical performance tests over the 4 weeks 
(Siperstein et al., 2009). Both CAID and their TDP significantly improved their skills in 
swimming and soccer but their basketball skills had plateaued (Siperstein et al., 2009). The 
peer support and social relationships addressed in the Siperstein et al. (2009) study 
demonstrated that the best performances in the sports skills for the CAID were seen amongst 
those who felt strongly about having peer support from their TDP. Additionally, 
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improvements in athletic ability in swimming skills and team sports amongst the cohort had a 
statistically significant positive correlation with the number of “Hang-out-with” nominations 
received from their peers, irrespective of disability status (Siperstein et al., 2009). This 
highlights that physical performance and peer support have a bi-directional association. Not 
only does peer support lead to better learning and development of sports skills but the reverse 
can also happen; those who continue to excel in their performance also gain greater peer 
support, with no relationship to ID status. Despite the positives, Siperstein et al. (2009) had 
only been a short-term summer camp with a small sample size that involved only children 
with mild IQ compared to the current cohort that had all ID levels. Further, the study by  
Siperstein et al. (2009) was in the context of a summer-camp where competitive inside or 
OOSS was not a factor, thereby appearing to be less relevant for all year, usual day-to-day 
practice. Therefore, we cannot generalise the findings from Siperstein et al. (2009) on the bi-
directional effect of peer support to the current cohort. 
 
The observational study by Pan et al. (2011) also noted that a supportive and encouraging 
environment for both participants with Autism spectrum disorder (ASD) (n=25) and their 
TDP (n=75) led to higher levels of physical activity in the participants. The study 
demonstrated that higher levels of external motivation due to peer support can lead to higher 
levels of physical activity in CAID via a self-report participation and motivation scale, 
whereas the current thesis utilised objective measures of fitness and sports participation (Pan 
et al., 2011). Despite the current thesis revealing participants that failed to excel in any 
physical performance tests from baseline to the final year of testing, Pan et al. (2011) proved 
that both participants with ASD and their TDP who had higher perceptions of competence 
and positive support from their peers and teachers, spent more time committed in positive 
behaviours. These positive behaviours included participation in physical activity and the 
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school’s Physical Education (PE) classes which were positively associated with intrinsic 
motivation and provided opportunities for students, both CAID and their TDP, to work 
together and increased in breaking down social barriers and stigma associated with ID (Pan et 
al., 2011). The current evidence by Siperstein et al. (2009) and Pan et al. (2011) therefore 
suggests that positive perception of peer support seen amongst CAID is statistically 
correlated to improving their physical activity behaviour and therefore likely to impact 
physical performance trajectories as well as increasing participation in OOSS and vice versa. 
Unfortunately, we did not examine this possibility due to a lack of questions about physical 
activity behaviour, apart from sports. CAID could have engaged with non-sports activities 
such as walking and cycling for recreation or other outdoor activities that were not accounted 
for. 
Compared to Siperstein et al. (2009) and Pan et al. (2011), this thesis only explored one 
variable relating to perceived peer support (“Everybody wants to play with me”), as it was 
the only question in the questionnaire by the current study relating to peer support whereas 
the above studies used multi-dimensional questions. Several possible explanations exist for 
our lack of significant findings regarding the role of peer support and improved trajectories in 
physical performance. Firstly, the question used to measure the concept of peer support may 
exhibit poor construct validity as it does not ask directly whether the CAID perceives their 
TDP in supporting them in sports. Although the questionnaires administered to the 
participants were measured reliably and used easy-to-read pictures known as the Picture 
Exchange Communication System (PECS) developed by Bondy and Frost (1994), it does not 
mean that the question used in the study reflects the concept of peer support effectively. 
“Everyone wants to play with me” may be only one small aspect, as questions relating to 
having good friends in sports participation that help their ID peers may be a better indicator 
of peer support. Thus, improving construct validity in the study could be resolved by 
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implementing additional questions in the questionnaires relating to perceived peer support in 
sports participation. 
 
Secondly, previous studies have used skills and psychological mediators as outcomes but 
were not direct measures of fitness, such as swimming, soccer, and basketball for Siperstein 
et al. (2009) and intrinsic motivation for Pan et al. (2011), respectively. Thus, it is possible 
that peer support can assist in skill acquisition through learned practice, but not in physical 
performance, which can also be determined through biological and physiological factors. As 
such, more evidence is needed to see a bi-directional relationship between peer support and 













      5.4        Limitations and strengths 
              5.4.1        Limitations 
The findings from the current analysis should be viewed with caution given several potential 
limitations. Firstly, the questionnaires administered to the cohort were mostly self-
administered which has been often contingent upon information biases from all sorts 
according to Cale (1994) and Robertson et al. (2018). Self-report questionnaires for children 
regarding physical activity have potential limitations for participants, including the 
overreporting and underestimation of their answers. Additionally, the limitations of a CAID’s 
memory and the considerable demands of self-report questionnaires results in participants 
only giving limited information regarding their planned activities (Cale, 1994). For the cohort 
of this study, simple questions with pictorials (PECS) utilised by Bondy and Frost (1994) 
were developed for children and demonstrated validity and repeatability in order to avoid 
recall bias. However, there is a possibility that over-estimation may have occurred due to 
social desirability, particularly as the participants were also asked on which days of the week 
they participated in both inside and OOSS and could have been overreported (Jago et al., 
2007; Cale, 1994). Thus, what we could not avoid in this cohort is social desirability, as 
sports participation is considered as a desirable behaviour or aspiration for CAID, hence the 
over-estimation resulting in misclassification. Although, this will only underestimate our 
finding as it demonstrated a significant effect on sports participation. More of concern is the 
peer support question (“Everybody wants to play with me”) where many students fell within 
the “In-between” category; we cannot be certain if the participants did not understand the 
question or simply were neutral. Since this is a group that displayed the best results, it is more 




Secondly, the peer support variable, “Everybody wants to play with me”, was the only 
possible variable in the questionnaire related to perceived peer support in sport. All other 
peer-related variables were centred around having friends at school or if their peers accepted 
them in the classroom or if they would rather be in another school. The peer support variable 
was also very obscure in addressing the level of perceived peer support by the participants as 
it was not a straight-forward question. Unlike the sports participation both inside and OOSS 
variables which had “Yes” and “No” responses, the peer support variable consisted of 
various responses including: “Strongly Agree”, “Agree”, “In-between”, “Disagree”, 
“Strongly Disagree” and “Does not understand the statement”. This would have created 
some uncertainty for some of the participants to respond either positively or negatively, 
which was demonstrated in the results with the “In-between” response excelling in six out of 
eight physical tests. Borgers et al. (2004) bolstered this in their argument that adding a neutral 
mid-point response in a survey question would create doubt in the CAID’s cognitive ability to 
choose between a positive or a negative response. Although, creating a scale based on several 
questions relating to peer support may prove to be a better predictor, as questions such as 
“Nobody plays with me at school” and “Have friends in school/classroom” were also asked; 
testing the construct validity of this scale was beyond the scope of the thesis. We also did not 
test the hypothesis that children who were at the top performance level are those who felt 
supported, which leaves the bi-directional hypothesis unanswered. 
A third limitation included the lack of information on the time spent participating in inside-
of-school or OOSS over the week. It is known that children and adolescents should engage in 
at least 60 minutes a day in various activities as part of play, sport, active travel, or informal 
physical activity at moderate to vigorous intensity (AusGov DoH; 2019; Guthold et al., 
2020.,  & Stanish et al., 2017). Our measure of OOSS is very crude and does not consider 
whether the CAID met the recommendation to accrue health benefits. This is also true for the 
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inside-of-school sport. It is possible that if such data were available, we could detect a greater 
effect on trajectories for those meeting the physical activity guidelines than those who do not. 
Yet it is important to note that such refinement to the questionnaire would have introduced 
much greater differential misclassification due to difficulties to provide such information by 
those with more severe ID than those who are less severe.  Further, the fact that we did find 
that the “Yes/No” question can distinguish between the level of performance suggests that 
this measure was good enough. 
 
Fourthly, the presence of selection bias in the initial recruitment of both the Australian and 
Canadian participants had shown an over-representation in the Australian participants. None 
of the Australian participants were recruited from Specialised Schools which were non-
integrated schools catering for CAID; whereas 41 Canadian students were recruited from 
Specialised Schools. Interestingly, Canadian participants agreed more to having a positive 
perception of peer support associated with physical performance trajectories at baseline 
compared to their Australian counterparts. An ANOVA between peer support and physical 
performance for the Canadian cohort illustrated that the “Disagree” group demonstrated the 
best mean score on average (-.0890) whilst the “Agree” group showed the worst average 
mean for the Canadians (-.4061) yet was not statistically significant (p-value = .496). 
Moreover, the participants were recruited specifically from public and Catholic schools in 
New South Wales, Australian Capital Territory in Australia, and Quebec in Canada, therefore 
not representing the general population of CAID in the respective countries. 
 
Another potential limitation seen in the data of the current study is the inclusion of partial 
completion of physical performance tests within the sample size. Participants that had either 
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attempted one question in the questionnaire or one test out of a series of tests for each 
physical performance test were still included in the overall data; otherwise, we would have 
been left with a much smaller sample. By using a linear mixed model for the physical 
performance tests and questionnaires, a large amount of missing data that was accumulated 
throughout the three-year study due to participant missed responses were incorporated. 
Participants that completed the first year of physical performance tests, not attempt any tests 
in the second year, and then complete tests in the third year, were also accounted for in the 
overall sample size and had their missing data included. Although, this lack of information 
for almost 50% of the sample may result in differential attrition; for example, the study lost 
more students who were less fit in the younger age and therefore missed the potential of 
greater improvement as they reach their peak in adolescence. The statistical methods do not 
account for potential bias due to loss as it predicts a mean based on random attrition. The use 
of a linear mixed model ensures that missing data is included in the analysis, whereas as a 
Repeated measures Analysis of Variance (ANOVA) would describe only linear trends and is 
vulnerable to Type 1 errors which can reduce power and increase bias (Krueger and Tian, 
2004). Thus, this thesis attempts to eliminate bias related to the missing data that could 
otherwise reduce the significance of the relationships seen between sports participation and 
physical performance tests. 
 
The final potential limitation from the current study pertains to the attrition bias observed 
amongst the rate of participants leaving the cohort study. At recruitment, there were 395 
students, but only 378 completed baseline testing (T1). This decreased considerably to only 
229 students (58%) who had completed (Completers) T1, T2, and the final year of testing 
(T3) compared to the 17 (4.3%) who did not do baseline testing and 149 (37.7%) who were 
lost to follow-up (Non-Completers). This is presented in the table in Appendix D which 
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illustrates the Z-score of the physical performance tests at baseline of Completers as -.0817 
and Non-Completers at .0387 (p-value = .564), compared to their demographics (age, gender, 
country of origin, ID level, BMI) and sports participation variables; but the difference was 
not statistically significant. The Z-scores reveals that the Non-Completers included 
participants who fared better in the physical performance tests on average and later dropped 
out of the study compared to those who remained to complete T3. However, the regression to 
the mean phenomena would suggest that those at the extreme (i.e., fittest) will have less 
“room” to improve, in this case, our trajectory will be influenced by the lower extremity. 
Another effect of the attrition on the results relate to the demographic and health profile of 
the non-completers related to completers, The table depicts that many of the participants that 
dropped out of the study did so after they had finished school, as the majority of the cohort 
who were missing at T3 were from the 16+ age group (42.3%). 31% of the 16+ group who 
had completed baseline testing also completed follow-up testing at T3, meanwhile, 33.2% of 
the 14-15.99 group remained from T1-T3. Males (63%) were also more likely to remain in 
the study compared to females (37.1%), but as there were more male participants overall, had 
a higher proportion of non-completers in T3 as well. Similarly, with the Australian cohort at 
baseline, 63.8% completed testing at T3 compared to 36.2% of Canadians and may be 
attributed to the Canadian cohort being older at recruitment. Interestingly, moderate ID 
participants (48.9%) were more likely to complete T3 testing compared to their mild (43.2%) 
and severe counterparts (2.6%), which could be because that they were more likely to be kept 
in school for a longer time. Finally, participants classified as Underweight (BMI <18.5) saw a 
higher proportion of completion from T1 to T3 (23.1%) compared to their Healthy (BMI 
18.5-24.9; 18.8%), Overweight (BMI 25-29.9; 4.4%), and Obese (BMI >30; 4.4%) 
counterparts. Results from Chi-squared tests illustrated that the demographics (age, country 
of origin, gender, ID level, and BMI) had a non-statistically significant effect (p-value = .476) 
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on whether or not participants completed the physical tests from T1-T3. This was also true 
for sports participation in and outside-of-school on completion rate from T1-T3 were also 
non-significant (p-value = .433 and .328, respectively). Therefore, we can exclude selection 
bias due to attrition based on the differences in demographics. 
 
              5.4.2        Strengths 
Despite the aforementioned potential limitations, the study examined in this thesis had 
several notable strengths. Although Siperstein et al. (2009) previously examined the role of 
peer support and friendships established in association with sports performance, the current 
study had been one of the first longitudinal cohort studies to address whether a relationship 
existed between direct measures of physical performance and psychosocial factors in CAID 
in the “real world” and not in a context of a summer camp of a selective sample. Thus, this 
study is a leading contributor to a currently limited body of evidence relating to perceived 
peer support and sports participation and their effect on physical performance trajectories 
over time. 
 
Another strength of this study is the large sample size of the cohort, with 395 participants 
recruited from both specialised schools and specialised classes within mainstream schools 
(253 from Australia, 142 from Canada). By expanding the sample size of the cohort to also 





A third strength of the study was the utilisation of easy-to-read pictures known as the Picture 
Exchange Communication System (PECS) and developed by Bondy and Frost (1994) for the 
questionnaires administered to the CAID. The use of PECS had enabled the participants to 
answer the questions relating to peer-support and sports participation effectively and 
efficiently. The use of pictures to answer questions can increase the completion rate of 
questionnaires and therefore responses relating to peer support and sports participation were 
high. 
 
A fourth and final strength of this thesis is that a large number of physical performance tests 
were examined from the current study. This was in addition to examining whether a bi-
directional relationship was present between sports participation, perceived peer support, and 
physical performance trajectories. Studies discussed earlier, such as Siperstein et al. (2009), 
Hartman et al. (2015), Golubovic´ et al. (2011) and Pan et al. (2011) had their participants 
perform 3 sports, 5 physical performance tests and an Accelerometer measurement test, 
respectively. This current thesis explored eight physical performance tests in addition to 
sports participation and perceived peer support variables which were not addressed in the 
aforementioned studies. 
 
This thesis can therefore help provide an understanding of the positive role of sports 
participation and peer support on a CAID’s physical, mental and social development. 
Moreover, this thesis also sets the foundation for future studies and government initiatives 
promoting the inclusion of CAID into integrated sports both inside and outside-of-school. 
This will be particularly significant for reducing health-related issues faced by CAID due not 





     5.5        Conclusion 
This study investigated whether a relationship was present between sports participation, 
perceived peer support, and the physical performance trajectories of the cohort in the dataset 
examined. The findings found that OOSS was beneficial in improving the physical 
performance trajectories of CAID, despite inside-of-school sports participation having no 
influence. It was also found that the Australian cohort fared better than their Canadian 
counterparts in nearly all physical performance tests across the three-year study. Apart from 
the SRF test, Australians had on average a higher Handgrip strength; reduced time on the 
Balance Beam; walked longer in the 6MWT; had a higher and more explosive squat jump; 
ran 25-metres the quickest and performed more sit-ups than the Canadians. When the 
physical performance trajectories were measured against the peer support covariates, a 
correlation amongst participants who were most indecisive about perceived peer support yet 
excelling in most of the physical performance tests was also identified. Specifically, the trend 
displayed that whether participants agreed or not to positive peer support, it had no bearing 
on the physical performance tests. 
This study is one of the few existing cohort studies examining sports participation, physical 
performance, and peer support in CAID to date. For that reason, this study lays the 
groundwork for future research that may have policy implications. Research should continue 
to examine the bi-directional relationship between physical performance trajectories and 
sports performance with other psychosocial factors. This will be notably vital for improving 
the rate of integrated sports participation and adherence for CAID on a global level. In terms 
of policy implications, there is a great need to understand why inside-of-school sports had no 
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impact on fitness trajectories. The content of the PE classes and how the skills of CAID are 
developed with the school context should be re-evaluated. 
This thesis contributes to the growing volume of data concerning sports participation and 
peer support of CAID on their physical performance trajectories. However, further research is 
still required to establish a strong correlation between positive perceived peer support for 
CAID amongst their TDP in integrated sports participation; and whether this correlation can 
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Appendix A. Subsection – “Your classroom school and classroom” from Section 2 of 























Congratulations! You just finished the first section! 
 
Now, we will talk to you about your school, your class, your 






















































































































Appendix B. Section 5 from questionnaire – “You and the sports”.  
 
















Congratulations! You just finished another section! 
 













Appendix C. Supplementary table for sport participation and peer support (T1-T3) 
 
*Numbers not the total sum of cohort due to missing data 
Appendix C. Sports participation and perceived peer support of the cohort across three-year study 
(T1-T3) 
Sports participation and 
peer support variables 
(Year) 






“Do you practice sport 
when you are at school?” 
   
  Yes (T1) 300 (75.9) 193 (76.3) 107 (75.4) 
  No (T1) 







  Yes (T2) 190 (48.1) 134 (53.0) 56 (39.4) 
  No (T2) 44 (11.1) 30 (11.9) 14 (9.9) 
  Missing 161 (40.8) 89 (35.2) 72 (50.7) 
  Yes (T3) 169 (42.8) 113 (44.7) 56 (39.4) 
  No (T3) 37 (9.4) 27 (10.7) 10 (7.0) 
  Missing 189 (47.8) 113 (44.7) 76 (53.5) 
“Do you practice sport 
when you are not at 
school?” 
   
  Yes (T1) 220 (55.7) 129 (51.0) 91 (64.1) 
  No (T1) 129 (32.7) 100 (39.5) 29 (20.4) 
  Missing 46 (11.6) 24 (9.5) 72 (50.7) 
  Yes (T2) 123 (31.1) 80 (31.6) 43 (30.3) 
  No (T2) 112 (28.4) 86 (34.0) 26 (18.3) 
  Missing 160 (40.5) 87 (34.4) 73 (51.4) 
  Yes (T3) 110 (27.8) 69 (27.3) 41 (29.0) 
  No (T3) 99 (25.1) 73 (28.9) 26 (18.3) 
  Missing 186 (47.1) 111 (43.9) 75 (52.8) 
“Everybody wants to play 
with me” 
   
  Disagree (T1) 45 (11.4) 35 (13.8) 10 (7.0) 
  In-between (T1) 76 (19.2) 59 (23.3) 17 (12.0) 
  Agree (T1) 238 (60.3) 142 (56.1) 96 (67.6) 
  Does not understand the 
statement (T1) 
16 (4.1) 0 (0.0) 16 (11.3) 
  Missing (T1) 20 (5.1) 17 (6.7) 3 (2.1) 
  Disagree (T2) 30 (7.6) 22 (8.7) 8 (5.6) 
  In-between (T2) 54 (13.7) 46 (18.2) 8 (5.6) 
  Agree (T2) 154 (39.0) 100 (39.5) 54 (38.0) 
Does not understand the 
statement (T2) 
8 (2.0) 1 (0.4) 7 (4.9) 
  Missing (T2) 149 (37.7) 84 (33.2) 65 (45.8) 
  Disagree (T3)  23 (5.8) 14 (5.6) 9 (6.3) 
  In-between (T3) 48 (12.2) 40 (15.8) 8 (5.6) 
  Agree (T3) 134 (34.0) 86 (34.0) 48 (33.8) 
Does not understand the 
statement (T3) 
2 (0.5) 0 (0.0) 2 (1.4) 
  Missing (T3) 188 (47.6) 113 (44.7) 75 (52.8) 
138 
 
Appendix D. Baseline characteristics of participants remaining in study (Completers) 








Appendix D.  Baseline characteristics of participants who remained in study (Completers) 
and those lost to follow-up (Non-completers). 
Confounders Completers (Have no 
missing data at T3) (% of 
total cohort) 
Non-Completers (Have 
missing data at T3) (% of 
total cohort) 
Total cohort at T1 229 (58.0) 149 (37.7) 
Baseline Z-Score  -.0817 .0387 
  Age group   
   11-13.99 53 (23.1) 29 (19.5) 
   14-15.99 76 (33.2) 41 (27.5) 
    16+ 71 (31.0) 63 (42.3) 
 Gender   
    Male 144 (63.0) 84 (56.4) 
    Female 85 (37.1) 64 (43.0) 
 Country   
   Australia 146 (63.8) 92 (61.7) 
   Canada 83 (36.2) 57 (38.2) 
 Severity of ID   
    Mild 99 (43.2) 67 (44.9) 
    Moderate 112 (48.9) 60 (40.2) 
    Severe 6 (2.6) 3 (2.0) 
  BMI   
    Underweight 53 (23.1) 32 (21.5) 
    Healthy 43 (18.8) 27 (18.1) 
    Overweight 10 (4.4) 7 (4.7) 
    Obese 10 (4.4) 10 (6.7) 
  Sport inside-of-school   
    Yes 182 (79.5) 118 (79.2) 
    No 26 (11.4) 21 (14.1) 
  Sport outside-of-school   
   Yes 128 (56.0) 92 (61.7) 
   No 81 (35.4) 48 (32.2) 
